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May 1. 

British Foundrymen's “Association (Birmingham 
General Meeting and Smoking Concert. 
British Foundrymen’s Association (Lancashire Branch).—‘‘ Foundry 

Problems,” by Mr. Penlington. 


Branch), — Annual 


MAY 5. 
Birmingham Metallurgical Society.—‘‘Some Properties of Clays,” by 
J. W. Meller. 
May 22. 
British Foundrymen's Association (Birminchem RBranch),—‘ Mechani- 
ca] Testing in the Foundry,” by F. J. Cook, 


MAY, 


1909. 


NOTES AND COMMENTS. 
The Imperial International Exhibition. 

It will come as no surprise to those who last year 
visited the Franco-British Exhibition at the “Great 
White City,” Shepherd’s Bush, to learn that the 
buildings and other facilities which contributed so 
much to the success of the Exhibition are to be re- 
quisitioned this year for an International Exhibition. 
It would have been a pity to leave unutilised,such 
facilities for gathering together and displaying the 
products of different nations and colonies, for the 
educational value of such exhibitions will not be 
questioned. As might be expected, the metallurgical 
and kindred sections will be well to the front in this 
year’s exhibition, which will be opened about the 
middle of this month. Committees have been formed 
to advise the administration as to the formation and 
arrangement of special group exhibits relating to 
mining or metallurgy or to both. These committees, 
which consist of men representing the whole range of 
mining and metallurgy, are organising special exhibits 
of purely scientific or general public interest, and 
they are desirous that the “Trade Exhibits’ should 
also be specially grouped together when possible, so 
that visitors to the Exhibition may find their work 
facilitated and may obtain a more comprehensive 
knowledge of the subject in which they are interested, 
and of the exhibits relating to it than would other- 
wise be the case. 


Projected Exhibits. 

Among the exhibits which are in hand or under 
consideration, may be mentioned: —(1) Electric fur- 
naces at work on a small commercial scale and for 
laboratory purposes, models, working drawings, photo- 
graphs, exhibits of ores and materials used in and of 
products from the furnaces. (2) Electro-magnetic and 
electro-static separators for ores, etc., on similar lines 
to the last-named exhibit. (3) Metals and alloys, 
special tool steels, ete., white metal, bronzes, and 
other alloys. (4) Metallurgical furnaces for solid, 
liquid, and gaseous fuel, including smelting, calcining, 
and other reverberatorie furnaces, cupolas, blast-fur- 
naces, converters, etc. (5) Refractory materials for 
furnace linings, crucibles, etc. (6) Briquetting and 
agglomerating plant for ores and fuel. (7) 
Coke ovens, _ ete. (8) An assay laboratory 
in. which sampling, crushing, grinding, screen- 
ing, ‘and other laboratory machines, furnaces, 
crucibles, ete., will be shown in_ operation. 
(9) Special exhibits illustrating local industries, etc., 
including : —(a) Cornish tin, wolfram, uranium, and 
other mining and smelting operations. (b) Welsh tin- 
plate industry, etc. (c) Birmingham and Sheffield 
metal industries. (d) Several special exhibits illus- 
trating the gold and other mining and metallurgical 
industries of our Colonies and dependencies. 

With such a comprehensive collection of exhibits 
there will not fail to be much to hold the interest 
of foundrymen in general. But at the same time we 
should like to see the foundry trades more definitely 
represented than they were at the Franco-British 
Exhibition. There were certainly some remarkable 
examples of foundry work to be seen, but we do not 
think that the specimens which were shown “t random 








266 


amongst the numerous other products of our iron 
and steel works gave anything like an adequate re- 
presentation of the part that the foundry plays in our 
industrial life. 


Malleable Cast Iron. 


Perhaps in no branch of the iron-founding industry 
has so much disappointment been experienced as with 
the production of malleable castings ; and even to-day, 
when every youngster is at liberty to revel in treatises 
and works on the chemical constituents of ordinary 
cast iron and the purposes they serve, the question of 
malleable casting retains its veil of semi-mystery and 
uncertainty. The truth is, malleable cast iron does 
not receive the attention it deserves, either at the 
hands of the engineer requiring castings or the student 
engaged with foundry topics. There are so many un- 
certainties involved in the production of the work—for 
the average producer of such castings has so little 
knowledge that he cannot place his procedure on any 
sounder basis than practice and the success attained 
thereby—that an inevitable distrust exists in the 
minds of many people regarding the art. That in 
the earlier days of the history of malleable cast iron 
little attention was paid to it except by only a few, is 
evidenced by the fact that in 1804 Samuel Lucas, of 
Sheffield, obtained a patent for ‘‘a method of separat- 
ing impurities from crude or cast iron without fusing 
or melting it, and of rendering the same malleable, 
etc.,” the method in question being actually the 
process discovered by Réaumur nearly one hundred 
years previously. It was in 1722 that that famous 
French chemist announced his discovery that by heat- 
ing iron castings packed in red ore they were softened 
more readily than by any other means; but it had 
received so little attention that in 1804 Lucas patented 
practically the identical process as a new idea. It is 
encouraging to note, however, that while the trade 
in general has given so little attention to the progres- 
sive side of the work, a few students, such as Hatfield 
and Longmuir in England, and Dr. Moldenke in 
America, have seriously undertaken the study of the 
subject. It is quite within the bounds of probability 
that a very few years will see such advances made 
that the old and troublesome process of annealing, 
around which centre the majority of the difficulties of 
the trade, will be condemned and consigned to the limbo 
of obsolete practices. There have been several attempts 
to produce unannealed malleable castings on a com- 
mercial basis (which, of course, is a very different 
thing from production as a laboratory experiment), 
but with characteristic reticence the foundry world 
has refused to accord much credit to the claims put 
forward by the operators. We have, however, re- 
cently published particulars of one of these processes 
which appears to have justified its claim to a com- 
mercial standing, at least under some conditions. 

In many respects the term “annealing” is a mis- 
nomer for the process which the castings undergo, 
for there are other essentials involved besides the 
annealing. The latter could be accomplished by the 
action of heat only, without the aid of the surround- 
ing ore or other material in which the castings are 
packed. The actual action of the malleablising process 
as practised to-day consists in the conversion of an 
iron of special composition into practically a steel 
through the elimination of part of the carbon; 
whether this reduction and any other alteration of the 
constituents is effected while the metal is in the molten 
state or after it has assumed a solid form is im- 
material, except from a point of expense in producing 
the effect, provided the resulting casting is the same. 
The modifying of internal strains, which is credited 
to the heating during annealing also constitutes a 
feature to be regarded, though some of the non- 
annealing processes referred to (where the reduction 
or alteration of the constituents is effected while the 
metal is: molten) claim that such after-heating to re- 
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lieve internal strains is unnecessary. Concerning the 
process of production as commonly practised, the 
essential requirements are first suitable materials, and 
then a sound comprehension of the process in all its 
details. We cannot help thinking that a good many 
of the failures that are recerded in the production of 
malleable cast iron are due to sheer ignorance of the 
true nature of the material. 


The Electric Furnace. 

Neither in the reduction of ore nor in the melting 
of iron and steel for casting purposes has the electric 
furnace been adopted in England to the extent that 
its success in other countries (and in this country 
also, where it has been tried), would seem to justify. 
There are many reasons to account for this. In the 
first place, the use of the electric furnace has not long 
been out of the experimental stages; in fact, in many 
respects it is still in the experimental stages, though 
it has been proved beyond all doubt that it stands as 
one of the best, if not the best, medium for producing 
molten metal. But there are many points, particu- 
larly in regard to economy, that have yet to be satis- 
factorily settled before the electric furnace will make 
great headway in England. We have not the natural 
supplies of water-power for the generation of elec- 
trical energy that have enabled America and some 
countries on the Continent to adopt the electric fur- 
nace, and until there is presented some other means 
of meeting this difficulty we are hampered. The sug- 
gestion that waste blast-furnace gases should be more 
generally employed for this energy-generating has 
much to commend it, for where it has been adopted 
it has given satisfactory results. In this connection 
we may say that in many other departments there are 
continually lost immense quantities of heat and heat- 
generating gases that might be turned to account. 
The question of the conservation of waste energy is, 
however, receiving increasing attention from the heads 
of some of our largest firms, so we may hope in the 
near future to see some alteration in the general 
attitude to the question. It should not be long, 
either, before the electric furnace finds its place in all 
our large works, for the advantages it affords, par- 
ticularly as regards the purity of the metal produced 
and the accuracy of control over the constituents, are 
such as to recommend it to all who require first-class 
metal for casting and such like purposes. 


British Foundrymen’s Annual Convention. 

The annual meeting of the British Foundrymen’s 
Association will be held this year at Birmingham, on 
August 3, 4, and 5. The programme inc!udes the 
reading of the following papers: 

“Twenty-five Years of Cast Iron,” by Professor T. 
Turner, M.S.C., A.S.S., R.S.M., Birmingham. 

“Influence of Chemical Compounds on the Proper- 
ties of Cast Iron,” by A. H. Hiorns, Principal of the 
Metallurgical section Birmingham Technical School. 

“The Production of Patterns for Light Castings,” 
by W. H. Sherburn, Warrington. 

“The Application of Rule-of-Thumb and Science in 
the Foundry,” by Sidney G. Smith, Chesterfield. 

“The Cupola,” by H. Emberton, Derby. 

Visits to works in the district will also be arranged, 
and the Convention promises to, if anything, surpass 
previous ones in interest. The preparations are ap- 
proaching completion. The Local Committee has been 
strengthened by the addition of prominent local metal- 
lurgists, and in addition to the Branch Council, the 
following gentlemen have been co-opted : —Professor 
T. Turner (Birmingham University), Messrs. A. H. 
Hiorns (Technical School), W. J. Foster (President, 
Staffordshire Iron and Steel Institute), and H. Winter- 
ton. Of the Local Committee, Mr. C. Heggie, the 
Secretary of the local Branch, has been appointed 
Secretary. 
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Malleable Cast Iron. 


At a meeting of the Birmingham Branch of the 
British Foundrymen’s Association, on March 27, Mr. 
J. Marrnews, of Walsall, read a paper on the subject 
of “ Malleable Cast Iron.” 


In a few preliminary remarks on iron from the 
historical point of view, the lecturer said that as 
founders they were convinced iron was the most valu- 
able metal they had, and their ancestors found out 
very early that they could produce the metal by 
taking red earth and smelting it with charcoal. Al- 
though the discoverers were unable to deal with it in 
the modern fashion in the foundry they managed to 
forge it into various shapes. The early Britions, prior 
to the Roman invasion, smelted it in the Cheviot Hills 
by means of a natural draft. At a later date the 
Spaniards also melted iron in the Pyrennees by means 
of an excavation in the earth, the draft being in- 
geniously produced by allowing water to fall down a 
vertical pipe from which air was being drawn. The 
air which accumulated at the bottom of the pipe was 
conducted to the hearth for the purpose of smelting 
the iron. The next development was the Osman fur- 
nace, by means of which the nature of the iron was 
changed owing to the longer period during which the 
iron was in contact with the heat, and became hard 
and brittle through the absorption of a _ certain 
amount of carbon. This ushered in the era of the 
blast furnace. 


Pig-Iron for Malleable Work. 


With regard to malleable cast iron, that was de- 
fined in rather crude terms by the Iron and Steel In- 
stitute as: “An iron which when first made is quite 
in the condition of cast iron, and is made malleable by 
subsequent treatment without fusion. Although the 
English name of this variety suggests that it is cast 
iron, it is not truly a variety of cast iron, because it 
lacks the essential properties of cast iron, namely, 
its extreme brittleness.’’ This definition, the lecturer 
said, scarcely defined malleable cast iron in its true 
character, because they a!l knew that cast iron was 
stronger under compression than wrought iron, and 
malleable cast iron possessed all the essential qualities 
of cast iron. English malleable cast iron 


was made from special brands of hematite 
pig-iron, smelted from a_ pure, rich, Cum- 
berland ore. Most of the carbon should be in 


the combined state, and the percentage of sulphur 
and phosphorus should be low, but, if possible, there 
should be a fair amount of manganese. The ores 
used for the production of malleable pig by the 
Americans were of a purer kind, with a lower per- 
centage of sulphur. The most common brands of 
English pig-irons took their names from the districts 
where they were smelted. There were also special 
brands in which the iron was indicated by the frac- 
ture. What was known as Swedish iron was of a rich 
character, and very suitable for malleable purposes. 
Other descriptions were slightly mott!ed irons, which 
had the pure carbon separated out in a graphitic 
state. Then there were the grey, the mottled white, 
the hard and soft, and the speckled. At this point 
the lecturer exhibited the following table of principal 
malleable irons : — 


Analyses of Malleable Pig-irons. 


Phos- | Man- 


c.c, Graph- Sul- 
~ ( phur. |phorus.|ganese. 


. (Silicon. 

















itic 
| 
: : . P.cent. P.cent.'P.cent.' P.cent.|P.cent.|P.cent. 
Swedish Pig | 3.400 _ 1.100 | 0.030 | 0.020 | 0.170 
American ,, | 2.750 — | 0.709 | 0.070 | 0.120 Y 
English a .| 3.500 - | 0.320 | 0.049 | 0.040 | 0.135 
Mottled White .... 3.800 0.25 | 2.000 | 0.015 | @.200 | 0.500 
=e sian .. | 2.680 0.38 | 0.460 | 0.048 | 0.045 | 0.200 
Lorn. (White) ..., 2.820 0.10 0.118 | 0.004 0.070 | 0.180 
(Mottled) ... 1.509 | 1.82 0.530 | 0.004 | 0.070 | 0.050 
(Grey) 0.950 2.32 6,522 | 0.007 | 0.071 | 0.216 


With regard to this table, the lecturer pointed out 
that in the Swedish iron the combined carbon was 
fairly high, while graphitic carbon was absent; sul- 
phur and phosphorus were low. That was a very good 
pig, often used where a good class of malleable iron 
was required. The American brands referred to were 
white irons, afterwards converted into what was 
known as the “Black Heart.” Again graphitic car- 
bon was absent, but there was a fair amount of com- 
bined carbon, of silicon, and of sulphur, the latter 
being slightly higher than in the Swedish. The same 
was true also of the phosphorus and the manganese. 
With regard to the English iron, of which the name 
was not given, that was recently referred to by Mr. 
Adamson at the South Staffordshire Iron and Steel 
Institute as a very good pig for producing a malleable 
casting. Both this and the following one were mottled 
white, and were Cumberland pig-irons. The Lorn 
examples were considered superior to the other English 
samples, because the sulphur was so low. The opinion 
was recently expressed by a merchant with whom he 
had discussed the question that sulphur made no 
difference to the annealing, but experienced malleable 
makers knew that was quite a mistake. 

The Reaumur method was generally employed in the 
manufacture of malleable castings in England, while 
the American method was known as the “Black 
Heart.”” He would call special attention to some 
samples furnished him by Ley’s Malleable Castings 
Company, Limited, Derby. The firm informed him 
by letter that what was known as American “Black 
Heart ” was not exactly American iron, but that the 
term was really a special trade-mark, by which 
American iron was put on the market. 

So long since as the year 1722. it was discovered 
that a very white hard special brand of pig produced 
a satisfactory malleable iron. Although that know- 
ledge was public property for anybody who chose to 
use it, it was not till eighty years afterwards that the 
metal was actually manufactured, when a Sheffield 
maker named Lucas systematically produced it. His 
brother Thomas, working at Chesterfield, carried the 
process to still greater success. 


Patterns for Malleable Castings. 


With regard to patterns, there were some important 
points to be noticed. They must remember that in 
connection with malleable iron there was a greater 
shrinkage than with common cast iron, and they would 
ineur trouble unless the pattern was proportioned ac- 
cordingly. As much as three-sixteenths of an inch to 
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the foot shrinkage in the process of annealing had 
been experienced, but in some cases, especially with 
the American iron, it was said that there was an in- 
crease of area instead of a shrinkage. He had not 
found that in his experience. 

The pattern-maker often got blamed for matters 
where he was not responsible. It was a mistake to 
make the pattern the proper size for malleable cast- 
ings. For patterns in which a soft metal was neces- 
sary, they generally used lead with a small amount of 
antimony. Aluminium was also used, and so to a less 
extent was wood. Where a number of castings were 
to be produced they used brass. They had to be very 
careful in proportioning the sections of the pattern. 
It was very essential to be more careful in the treat- 
ment of corners, and they were very well aware that 
where crystallisation occurred, the corners were the 
weak spots. The crystals had a way of arranging 
themselves so as to weaken the corners, making the 
angle spongy. 

The lecturer exhibited at this stage two bars, show- 
ing the peculiar arrangement of crystals. After 
being annealed twice, there was a contraction of the 
metal and oxidisation in the centre. 


Moulding. 


With regard to moulding, the articles were gener- 
ally moulded in green sand. It was unnecessary to go 
into details, but much the same method of moulding 
was employed for malleable iron as for ordinary cast 
iron. For specially large castings, the floor method 
was employed. Then there was what was known as 
the odd side method, in which the odd side was some- 
times made in sand and sometimes in plaster of Paris. 
If a large number of the article were required the odd 
sid» was usua'ly made of cast iron, and then were em- 
ployed what were called “ Williamson’s Plates.” The 
patterns for such articles as cylinders would be made 
in two halves and then fastened together. If the 
articles were of a large diameter they were fitted to- 
gether so that one side turned over another. By 
making one side large, a number of articles could be 
moulded, and that was apparently the origin of the 
term “odd-side.” If a still larger quantity were re- 
quired, they were made upon a plate. Another method 
of moulding for small castings was the “stump” or 
bench moulding. In that case, the box or bench mould 
was made in such a way that one corner hinged on te 
the opposite corner, so that it could be taken away and 
used to make another set. 


Melting Temperature. 


Dealing next with the question of melting, the 
lecturer said the casting temperature of malleable 
iron had a very great influence on the class of work 
produced, and it was clear there was a certain tem- 
perature which would give to iron the greatest 
strength. Away from that temperature in either 
direction the iron became weaker. If the iron was 
too cold, it was found that the sharp outlines and thin 
parts came out defective, while if it was too hot the 
work was spongy in parts and contained blow-holes. 
Aluminium was very useful in producing a sound cast- 
ing, for it had been found that if before the metal 
was tapped into the ladle a small amount of aluminium 
was placed therein, and the metal poured upon it, 
any dirt or kish that might be contained was liberated 
and formed on the surface, while any gases contained 
were also liberated. 

With the object of illustrating the effect of tem- 
perature, the following table was shown, illustrating 
that the best casting temperature for malleable iron 
was 1,230 degrees Centigrade ; — 
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Influence of Casting Temperature. 


Analysis, Mechanical Properties. 








| | [Paaatic Max. Su: g 
ad ‘ast Limits.| Stress.) = 5.8 
C.C, |Gr.C.) Si. | Mn.| 8. P. — Tons | Tons | $3x 
P- per sq. | per sq. Bes 
| in. | in. | an 
As Cast. Unannealed, 
3.4 PD 0.39 | 0.05 0.02 | 0.02 | 1320 - 10.7 
” ” % vs a * 1230 — | BS 
” - ” °° 9 os 1120 | 12.1 | 
Annealed 100 hours in Ore. 
= ages 
02 | 32 1320 | 2.0 296) 10 
to 32 230 | 243 | we | 35 
OA 3.2 1120 22.5 26 5 2.0 





For example, whereas iron cast at 1,320 degrees 
showed a maximum stress of 10.7 tons per square inch, 
iron cast at 1,230 had a maximum stress of 15.19. In 
one sample exhibited, the effect of annealing for ten 
hours in ordinary ore reduced the combined carbon 
from 3.4 to 0.2 per cent., and in another case to 0.4, 
In another case annealing raised the maximum stress 
from 10.2 tons per square inch to 20.6. That was 
secured from iron melted at what was considered the 
proper temperature of 1,230 degrees C. In another 
case the elastic limit was raised from 20 tons per 
square inch to 24.3 tons, and afterwards dropped to 
25.5. The highest elastic limit was clearly associated 
with the temperature of 1,230, and the maximum 
stress was also the maximum elongation. It was im- 
portant to notice that it was impossible by annealing 
to rectify any mistake made in the melting. 

In the early manufacture of malleable cast iron in 
England and America, the only method employed to 
melt the metal was the pot furnace, and the castings 
made were of the best kind. In most districts it was 
the method which gave purer and stronger iron, be- 
cause the impurities in the coke did not come into 
direct contact with the iron, and the sulphur and 
phosphorus in the coke were, therefore, not detri- 
mental. The pots were generally made of plumbago, 
holding about 60 Ibs. of metal, made up of about 
46 lbs. of pig-iron and 14 Ibs. of scrap, and, on an 
average, 35 lbs. of coke was required to melt the 
metal. 

By way of illustrating the crucible method, views 
were exhibited showing the method in operation at 
Messrs. Smith’s establishment, Sheffield. Other slides 
represented the work in operation at the foundries of 
Firth & Sons, Sheffield, and the Whiting Foundry, 
America. 

The next method of melting most commonly em- 
ployed, continued the lecturer, was that of the ordi- 
nary cupola. It was very necessary to exercise care 
in dealing with the cupola in regard to fuel, because 
the cokes must be of the purest kind, and especially 
low in sulphur. The best brands on the market were 
the Derbyshire, Durham, or the North’s Navigation 
coke, or, indeed, any other coke which was hard, and 
had a low percentage of sulphur and phosphorus. On 
an average, about 40 lbs. of coke were required to 
melt 100 Ibs. of metal by the cupola method. 

A still further method was the open-hearth process 
and the reverberatory air furnace. Where large sup- 
plies were wanted this class of furnace was more 
economical than the pot furnace, and had the same 
merit that the impurities in the fuel did not come into 
direct contact with the metal. The larger apparatus 
were much more largely used in America, but they 
were coming into much more os use in this coun- 
try, in the larger foundries. e fuel used was a very 
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hard bituminous kind of coal, of which 25 to 30 Ibs. 
was necessary to melt 100 lbs. of metal. 

With regard to the approximate cost of melting in 
the crucible, it was £4 10s. per ton, and in the cupola 
£1 3s. 6d., the calculation being based in both cases 
upon a coke expenditure of 32s. 6d. In the air fur- 
nace, the cost was lds. 6d. per ton, with coal at 10s. 
At the same time, said the lecturer, he would like 
some criticism of those figures. He understood that 
a small converter, known as the “‘ Baby Converter,” 
was largely coming into use with the Americans. The 
blow proceeded as in the production of mild steel, ex- 
cept that all the silicon was not burnt out, but when 
it was sufficiently low, the blast was stopped and a 
small quantity of aluminium was added to the metal 
making it more fluid and more suitable for pouring 
into the mould. 

At this stage, the lecturer exhibited views of the 
reverberatory furnace, calling special attention to the 
employment of bungs, which have the effect of pro- 
tecting the metal. 


Annealing. 

By way of illustrating the effect of the annealing, 
the lecturer took a bar of iron, which smashed into 
fragments with a light tap on the table, and the same 
bar after annealing was bent easily into the shape 
of the letter U, with practically no external change. 
The fracture of the bar showed an entirely white sur- 
face, all the carbon being in the combined state. The 
contraction due to the cooling of malleable iron, it 
was explained, was much greater than with common 
iron, and if the sections were properly proportioned 
rupture would certainly occur through the light parts 
first solidifying, and then the iron would be pulled 
asunder through the contraction taking place in the 
larger chills. Among the ingenious methods employed 
to prevent this were the use of chills, crushing cores, 
and occasionally the bending of the pattern. Another 
method to overcome internal bending was that known 
as “firing” the casting, which consisted in placing 
them when sufficiently solidified in a muffle which 
had been heated to about 800 degrees Centigrade, and 
then cooled down, after which they were ready for 
annealing. While the firing relieved all internal 
strains caused by the cooling, the castings were still 
in their hard state and would snap off quite easily. 

With regard to the actual process of annealing, the 
lecturer dealt in detail with annealing ovens, ordinary 
ovens, draw ovens and case ovens. The process con- 
sisted of placing the hard castings in iron boxes and 
then surrounding them with red hematite ore. The 
boxes consisted of pans and rims made generally of a 
mixture of pig-iron and malleable scrap, and in shape 
round, oval or oblong, to suit the class of work. Some 
were pans, others were simply rims of metal, and 
might be placed one on top of the other, so as to 
accommodate themselves to the castings, which might 
be of any length. The top rims were covered with 
lids and the joints between each pan, the rim, and 
the lid, were carefully luted with a sand to prevent 
the heat of the fire from coming into direct contact 
with the castings. The pans were sometimes filled 
while in the ovens. 

The oven might be fired with coal or gas. One 
end was left open and afterwards bricked up when 
the oven was filled, and then made tight with the 
routing of sand. In one or two places, however, the 
bricks were left out to enable the temperature of 
the furnace to be observed. Generally, the heat of 
the furnace was a bright cherry red, and a proper 
temperature for successful annealing was 1,000 de- 
grees C., although the temperature of the work itself 
was about 200 degrees below this. The lecturer had 
known one or two cases where the temperature had 


been about 1,025 degrees. The proper length of time 


for the annealing was about 100 hours, according to 
the class of work, and the amount of sulphur, etc., 
present. Varjous means, such as test cans, balls of 
sand and Seegar’s cones, were used to test the proper 
length of time, but these methods were being dis- 
placed by the pyrometer, such as the Féry and alse 
Callender & Griffin’s thermo-electric pyrometer, which 
not only registered the temperature, but also showed 
whether the ovens had reached the proper tempera- 
ture, and had been maintained at that temperature 
for the requisite time. In the annealing by Reaumur’s 
method, the oxygen given out by the ore of red 
hematite combined with the carbon of the outside 
skin of the casting and passed off—a process indi- 
cated by the blue flame. The decarbonisation on the 
outer skin and on the inside gradually spread over 
the whole surface, which was changed from the com. 
bined state to the graphitic state. The sulphur and 
manganese retarded the annealing process very 
greatly. The American iron, which was very low in 
sulphur, practically had the whole of the carbon 
liberated, and the fracture, known as the “Black 
Heart,” was obtained. Under Reaumur’s method the 
carbon was not precipitated, but some of the car- 
bon nearest the exterior combined with the oxygen 
of the ore and was burnt as CO. The other por- 
tions of the carbon passed outwards, and were to 
some extent eliminated. 


Cleaning the Castings. 


Dealing with the question of the cleaning, the 
lecturer said that sometimes the castings required a 
heavy hammer and plenty of muscle to release them 
from the pans, and they were then placed in wrought- 
iron cleaning barrels, to remove any ore still adher- 
ing. ‘Where the barrel method would be injurious 
and might deform the casting, sand blast was used, 
while still a third plan, where there was danger of 
injuring the skin of the casting, was to pickle the 
casting, for which purpose they were placed in tanks 
in a liquid consisting of one part of vitriol and four 
parts of water. Another plan was to use hydrofluoric 
acid in the proportion of one part to ten of water, 
which solution dissolved the sand and left the iron 
unaffected, 

As illustrating the secrecy employed by some iron- 
founders, the speaker mentioned that some time ago 
he was talking to a malleable ironfounder who was 
much elated over having found an acid which would 
clear the casting of sand. He was much astonished 
when he heard that the knowledge of this acid was 
very widely extended, and that he had really been 
experimenting with an acid which was a matter of 
general knowledge almost to the elementary student. 
It had been said that the malleable founders kept 
their secrets more closely than any other founders. 
If that were so, they lost a great deal more than if 
they gave out their knowledge and received other 
knowledge in return. 


Discussion on the Paper. 


The CuarrMan, in opening the discussion, said that 
the lecture was especially valuable, because it had 
come direct from the workshop. It was quite true 
that the remark had been repeatedly made that 
malleable founders were very secretive with regard to 
their knowledge, and he entirely agreed that by that 
policy they were losing more than they were likely 
to give away. He imagined that applied also to the 
brass and copper industries. Each man seemed to 
be moving in a little groove of his own, and appeared 
to be very much afraid that somebody might know 
what his groove was. The effect of that was that he 
was daily and weekly making mistakes which cost 
him a great deal of money. It would be a good thing 
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for the malleable casting industry when founders 
came into the open and explained what their diffi- 
culties were. They might, if they pleased, keep their 
successes to themselves. But he found that people 
were more apt to speak about their successes than 
their failures; and yet it was the failure that 
furnished the educative part in a man’s life. 

Mr. A. H. Hiorns said while the lecture was very 
interesting, they would have liked Mr. Matthews to 
have gone a step further and told them something 
about actual annealing, and the difficulties connected 
with it, which seemed the most important part of the 
subject. They knew that for the most part iron- 
founders had to deal with material of very impure 
character, and the very presence of those impurities 
tended to make the metal hard and unworkable. 
Malleable cast iron was an extremely valuable metal, 
because of its toughness compared with ordinary cast 
iron and its very high tensile strength and elongation. 
He did not know whether it would be possible in an 
ordinary cupola—possibly it would not—to have 
wrought iron scrap and carbon melted together, and 
so to form cast iron, but there were other furnaces 
in which such a thing could be easily done. Some 
few years ago Mr. Stead, of Midd!esbrough, experi- 
mented with a round cast-iron bar, annealing it for 
a considerable length of time. Having taken a micro- 
section and examined the structure, he found a hard 
outside skin (if a thing was hard it was generally 
either brittle or tended to be brittle); inside was prac- 
tically pure iron, from which the carbon had been 
burnt off by the oxygen; inside this layer of pure iron 
was a layer consisting of pearlite, and inside that 
again was some pearlite and graphite in the core of 


iron. Iron might be combined with carbon to form 
what was termed cementite, which was chemically 
combined together with a certain amount of iron 


forming a hardening carbon. 

With regard to the construction of iron, they knew 
white iron did contract very considerably, but they 
were not all as clever as the American ironfounders, 
who produced expansion as well as shrinkage. Mr. 
Matthews’ suggestion that the shrinkage was three- 
sixteenths of an inch to the foot was only a sort of 
general statement in regard to which they would like 
to have rather more exact particulars. No doubt the 
shrinkage would vary very considerably under 
different conditions. He believed that in malleable 
work it was the wisest policy to expose as much sur- 
face as possible to the action of the hematite. 
Formerly, it was stated that oxide of iron, consisting 
of iron and oxygen, acted upon carbon in the cast 
iron, and that the oxygen, taking the carbon which 
went off as a gas, left the iron free from carbon, the 
malleable iron consequently being pure iron. That 
idea had been completely exploded. The action of 
oxide of iron was only a partial action on the out- 
side. The oxygen did actually unite with the carbon 
to remove it, and so they had a layer of iron in a 
crystalline state. A good deal of the value of malle- 
able iron was due to the fact that high-class pig was 
used. It was commonly supposed that silicon was a 
disadvantage, and he thought it ought to be absent, 
as it apparently offered no advantages. As to phos- 
phorus and sulphur, they ought to be extremely low, 
although in the presence of manganese some sulphur 
would unite with the manganese, but that would be 
only neutralised and not taken away. Phosphorus 
might be useful with regard to the metal melting 
easily within the furnace, but in the casting itself 
phosphorus was a disadvantage, and should be absent. 
The ideal iron should be practically iron, carbon, and 


manganese. 
As to the furnace employed, he understood that the 


cupola was a very bad furnace indeed for malleable 
castings, and the air furnace was better. But he 
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found from inquiry, that. malleable ironfounders were 
using the Siemens regenerative furnace for that work, 
and it was only the very high cost of this which pre- 


vented it being more largely adopted. He should 
imagine that the open-hearth furnace had a great 
future for malleable work where castings were wanted 
in large quantities. 

Mr. W. B. Parker (Rugby) said his own experience 
of malleable iron had been chiefly in the testing of 
it. In the engineering trade the value of malleable 
iron was that it came intermediate in its physical 
properties between cast iron, which gave 12 tons to 
the square inch, and steel castings of 28 to 30 tons 
per square inch. The average tensile strength of 
malleable cast iron would be about 18 tons, but there 
had been a process developed in Sheffield by Mr. Hat- 
field, who claimed to be able to get from 20 to 23 
tons per square inch maximum stress, with the 
enormous elongation of 15 to 19 per cent. on 3 in. 
That was, indeed, enormous for malleable cast iron. 
He had not seen samples of the material, but he was 
told that the difference in price between that and 
steel, with which it might be able to compete in some 
respects, was not very great. There had been a great 
deal of work done in Birmingham in the study of 
malleable castings. A gentleman, George Parker 
Royston, in 1897 did a great amount of research at 
Mason College on the reaction, and he was the first 
to draw the distinction between the old process and 
the “Black Heart” process. The great point was 
to exclude the air, and for that purpose lime or sand, 
or anything of that sort, could be employed, and they 
had merely to raise the temperature to the point at 
which the carbon would change from the combined 
state. In the Réaumur process there was a consider- 
able loss of carbon, especially on the outside, and the 
disadvantage of that was the high oxidation. With 
regard to silicon, it was not altogether disadvan- 
tageous, and it was necessary to have some present to 
have a sound casting. Moreover, the silicon aided the 
conversion of the carbon into temper-carbon, Phos- 
phorus was bad, and in spite of the annea!ing it 
would probably be there in combination with iron. 
Manganese retarded reaction, for it raised the critical 
point at which conversion took place. In conclusion, 
the speaker asked the lecturer if he could give any 
information as to the use of nickel. There would be 
a great scope for such an alloy if it could be made 
effective. 

Mr. D. Putuey said there were many ways of an- 
nealing, for example, in asbestos or on a blacksmith’s 
hearth. The old idea of the oxygen combining with 
the carbon had long been exploded. He believed the 
application of heat in the process of annealing in a 
close chamber eliminated the carbon. A _ previous 
speaker had suggested that it did not eliminate it; 
it merely changed its form. Personally, he had heard 
a lecturer say that carbon was eliminated in the 
“ Black Heart.” He (the speaker) believed there was 
no law to cover the question of contraction. One 
thing would contract more than another, and it was 
found that casting temperature had great effect. The 
great defect of the Siemens furnace was that it was 
very costly. With a crucible the output was limited. 
There was more difficulty in the selection of the iron 
for malleable castings than for ordinary ones, and, 
also, sellers required fancy prices for malleable irons. 
Annealing was undoubtedly a great art, and he be- 
lieved that the opportunities of individual progress 
gave the greatest incentive to excel in it. He was in- 
clined to agree with the man who said that iron 
lived and breathed and absorbed what it liked best. 
Undoubtedly, it had some remarkable affinities, and 
one had to keep certain things away from it if the 
iron were to be wholesome and satisfactory results 
obtained. 
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Mr. J. R. MoCautum said that with regard to ex- 
pansion, he had come across a very peculiar develop- 
ment. He was recently dealing with an ordinary ring, 
some 8 in. in diameter, which in the hard state was 
one-eighth of an inch under the size of the pattern. 
After it had been annealed for the ordinary length 
of time, it came hack to exactly the size of the pat- 
tern, so that it had expanded during annealing. On 
another occasion they were dealing with castings 
about 2 ft. long, which at first contracted to one- 
eighth of an inch while they were kept in a vertical 
direction, but when placed lengthwise and annealed on 
the flat they attained the same dimensions as the 
pattern. There were many points in connection with 
contraction and expansion which seemed to call for 
explanation. 

Mr. A. Harvey said an impression had been con- 
veyed that annealing was a very difficult art. That 
was probably true with a top-fired furnace, but the 
matter was different with a gas-fired oven. There was 
no difficulty at all with an ordinary producer oven 
properly regulated by somebody who understood com- 
bustion and used pyrometers. There had been some 
controversy as to the function of silicon. He had 
himself made hundreds of analyses, and he found that 
the best malleable iron contained 0.6 to 0.7 per cent. 
of silicon. He was inclined to agree with Mr. Parker 
that to secure soundness they must have silicon pre- 
sent. He was referring more especially to light cast- 
ings, such as were used in the motor trade. He con- 
sidered that sulphur and phosphorus should be 
absent. Some people thought light castings could not 
be run without phosphorus, but it was possible with 
just a little manganese. With regard to carbon, he 
had found that it was possible to have it too high. 
He had found a satisfactory proportion at about from 
3 to 35 per cent. 

The Crairman said he was glad that Mr. Parker 
had referred to the investigations of Mr. Royston, who 
many years ago made a number of experiments with 
cast iron, That was probably one of the earliest at- 
tempts to put a very old industry on a scientific basis. 
toyston applied the pyrometer as recommended by 
one of the speakers. His own view was that the pyro- 
meter was a very necessary aid to the malleable 
trade, and he was astonished that makers would go 
on risking their castings in employing the workman’s 
eye as the test of temperature when perfected pyro- 
meters were available. The pyrometer was coming 
more and more into use in foundries for the testing 
of heat during annealing. A well-known ironfounder 
had assured him that he was using gas for annealing 
with very great advantage; not so much from the 
point of view of economy as compared with coal, as 
on the ground of regularity-of temperature. He had 
applied the pyrometer to the coal-fired furnace and 
he very quickly found irregularity. 

With regard to melting, somebody had suggested 
that malleable iron made in cupolas was rather doubt- 
ful stuff. Probably it was made for a certain market 
which did not believe in paying too much money for 
its goods. Personally, he had examined many cast- 
ings made in cupolas, and they showed very good 
quality, in view of the fact that the metal 
was in contact with the fuel. With regard to the 
Siemens furnace, there was in Walsall in operation a 
Siemens furnace producing malleable cast iron, doing 
very satisfactory work, and producing first-class 
material. Such troubles as they had came principally 
from the difficulty of getting a satisfactory bottom 
rather than the difficulty of melting the iron. There 
was no doubt that for working on a large scale the 
reverberatory air furnace was the most advantageous. 

With regard to silicon and manganese, he believed 
that the American founders stipulated for so much 
silicon and so much manganes*, and the reason was 


understood to be that with a certain amount of man- 
ganese present they got a casting very much cleaner 
after annealing than otherwise. 

He proposed a hearty vote of thanks to the lecturer, 
and this proposition was carried unanimously. 

Mr. D. Wiikinson said that his connection with 
the malleable trade covered a period of about forty 
years, and according to his experience, results were 
apt to be erratic. He had had castings turned out 
as tough as leather, and others similarly treated had 
come out unsatisfactorily. Malleable iron foundry he 
believed to be still in its infancy.. , 

All the iron he had passed had been tested by the 
eye; yet he had never burnt the oven, although, as 
was no doubt the case with other ironfounders, he 
had had to return portions of the work to the oven. 
There was no doubt the pyrometer would keep them 
right. But they must first find out what tempera- 
ture they wanted. There were castings which re- 
quired 200 hours, while others would do with 80 hours. 
With regard to elongation, he had seen castings grow 
considerably. He had seen one grow first one-eighth 
of an inch and then another eighth of an inch, and 
he could not say how much further it might have 
gone. (Laughter.) He knew something about the 
production of the American “ Black Heart,” and if 
they got some of the American iron mixed with 
English iron they would get the “ Black Heart” all 
right. 

Mr. Martruews, replying to the vote of thanks, said 
his main reasons for giving the paper was because of the 
statement that malleable ironfounders would not give 
out their ideas. He wished to acknowledge the assist- 
ance he had received from Mr. Bray, and also from 
Ley’s  Malleable Castings Company, Limited, 
of Derby, who had _ furnished him with a 
number of samples with certificates of tests 
from the Sheffield testing house. He had also 
heen greatly assisted by Mr. MacFarlane. He hoped 
when experiments were further advanced to be able 
to place further particulars before them. One method 
of making malleable iron was that described by 
Americans as the method of the “ Baby Converter.” 
By this method nearly all the silicon and phosphorus 
were blown out, and aluminium was added to make 
the metal fluid. With regard to nickel, he person- 
ally had had no great experience with that metal. 


Buenos Ayres Rattway anp Lanp TRANSPORT 
Exuisition.—An International Exhibition relating 
to railways and land transport generally is 
to be held in Buenos Ayres next year, and manufac- 
turers of all countries who are in any way interested 
are invited to participate. The Exhibition opens on 
May 25, 1910, and closes on November 25 of the 
same year. It will be divided into seven sections, each 
consisting of a number of groups, and is intended 
to amplify the latest developments in railways and 
tramways, electric and otherwise; automobilism ; 
cycling ; post offices, telegraphs and telephones ; horsed 
vehicles, etc.; military and other departments of 
transport, and all its numerous accessories. The ex- 
hibition is to be held in connection with the hundredth 
anniversary of the independence of the Argentine 
Republic. 

THE annual meeting of the American Electrochemical 
Society will be held in Niagara Falls, Canada, on 
Thursday, Friday and Saturday, May 6, 7 and 8& A 
special feature of the meeting of particular interest 
will be a symposium of papers on the electrometallurgy 
of iron and steel. The whole of the first day will be 
devoted to this subject, papers being promised by Dr. 
Eugene Haanel, Dr. Paul Heroult, M. Paul Girod, Dr. 
F. A. Kjellin, M. C. A. Keller, M. Gustave Gin, Mr. 
R. Turnbull, Captain Ernesto Stassano, and Mr. F. A. 
J. FitzGerald. Other fields of electrochemistry will, 
however, not be neglected. 
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Gear Wheel Moulding Machines. 








It is proposed by the author to consider machines 
which are in principle dividing machines, fitted with 
necessary adjustments for the moulding of the teeth 
of wheels, the arms, etc., of the wheels being pro- 
duced apart from the machine by means of cores in 
the usual manner. With the class of machine men- 
tioned, the chief advantage lies in the equal pitch- 
ing of the teeth and the economy of making a tooth 
block, core box and striking boards, as compared with 
the cost of a complete pattern, which would otherwise 
be employed. This economy is obviously dependent 
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The older practice was to employ two teeth 
for moulding from, one tooth space only being ram- 
med at a time and the block being moved round a 
distance equal to the pitch between each ramming. 
But three teeth, or even more, are now used, and 
the number of lifts and removes reduced. The earliest 
wheel-moulding machine made was the invention of 
Mr. P. R. Jackson (1855). It was of the table type, 


comprising the essential elements of the modern 
machines. Scott’s machine was introduced 
about 1865, and was a_ favourite for many 






















FIG. 


1.—MeEssrs. BUCKLEY & TAYLOR’s APPARATUS AS A TABLE MACHINE: 


ELEVATION. 


on the number of castings to be made, for when a 
large number of small wheels are required, the cost 
of a pattern would be small compared to the expense 
of moulding in a machine. In the case of large 
wheels, of which one or two castings only are re- 
quired, the economy of a machine for producing the 
moulds is considerable, but small wheels required in 
quantities are better made from machine-cut patterns 
on an ordinary moulding machine. Those of medium 
size go to either, the choice depending chiefly on the 
number required. 

The clean withdrawal of parallel teeth, ensured by 
the stripping plate in the common moulding machine 
using complete patterns, is provided for in the wheel 
moulding machine by a stripping bit held on the 





years; but being a pillar machine, it lacked 
the rigidity of machines having the broad 
hase afforded by beds and _ tables. Also it 


provided no provision for moulding wheels on a table. 
Every mould had to be made in the floor, the work- 
man kneeling; and as the pillar was 6 in. in dia- 
meter, no pinion smaller than about 8 in. could be 
made on it. The machine also had to be lifted out of 
its step and taken away before a mould could be 
cored up and cast. The table machines are free from 
these disadvantages; moulds are rammed up on the 
table and removed for coring up. Yet since large 
wheels are better moulded in the door! either separate 
machines are used, or the dividing mechanism is made 
capable of use either on the table or on a floor base. 
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Of the present types of table machine I will select 
two for description, the Buckley & Taylor and the 
Whittaker. 

The Buckley & Taylor apparatus is adapted for use 
either as a table machine, Figs. 1 and 2, when it can 
be used to mould in boxes, or as a radial arm machine, 
Figs. 3 and 4, when it is used for moulding on the 
floor. The apparatus in these forms can produce 
wheels from 25 ft. down to 6 in. in diameter. 

When using the table machine the table A is 
carried on a pivot in the base B, to an extension of 
which the bed C is bolted. The transverse move- 
ment of the arm D along the bed is the means by 
which the adjustment for radius is affected. (In the 
Scott machine this adjustment was made by the radial 
movement of the arm, which on long radii produced 
unsteadiness when lifting and lowering.) The slide E 


pie — 


a 





common to all machines, comprises the worm F and 
wheel G; the division or notch plate M having four 
notches at angles of 90 degrees; the wheel N on the 
handle shaft, and the wheel O on the worm shaft, 
N and O being connected by an idler on a swing plate, 
The notches in the plate M permit of setting the 
exact number of turns. If the numbers of teeth on 
N and O are equal, and one turn around the notch 
plate is given to the handle P, then the wheel being 
moulded would obviously have the same number of 
teeth as the worm wheel G, or 180 teeth. For all 
pitchings the rule is: —As the number of teeth in the 
worm wheel G is to the number of teeth in the wheel 
to be moulded, so is the number of teeth in the 
wheel N required on the handle shaft, to the num- 
ber of teeth in the wheel O required on the worm 
shaft. If the result is in the form of a fraction 











Fic. 2.,—MeEssrs. BucKLEY & TAYLOR’S APPARATUS AS A TABLE MACHINE: 
PLAN. 


by vertical motions lifts and lowers the tooth block at 
its lower end, and is counterbalanced at the other by 
a suspended weight. The table A is rotated by a worm 
gear, F, G; the arm D is traversed by the screw and 
hand-wheel H, and clamped by the screws in its 
base when making vertical lifts. For horizontal with- 
drawals, as in worm wheels and helical wheels, a stop 
is provided to reset the arm by. Worm and spur 
wheels actuate a rack on the vertical slide E. The 
moulding boxes are centred by the radial racks in the 
face of the table, shown in the plan, Fig. 2. Attach- 
ments are provided at L for the moulder to lay his 
tools on. Holes are provided in the table for the 
insertion of a sling chain for lifting and lowering the 
table by, and when a small wheel is being moulded, 
these are filled with blocks of wood to give a level 
face. The dividing or pitching mechanism which is 


multiply it by any convenient number to produce a 
whole number of teeth, and use the same figure to 
multiply by for the turns to be given to the handle P 
in the division plate. 

The essential difference between the apparatus as 
a table machine and as a floor machine is that the 
latter has a foundation ring fitting on a permanent 
base. The ring receives the base and table from 
the machine as shown in Fig. 1, and the table then 
receives a guide and a radial arm by which adjustment 
is made for diameter. Similar reference letters denote 
identical part in Figs. 1 to 4. 

The Whittaker machine is convertible by means 
of an extension slide to mould wheels from 3 in. to 
30 ft. in diameter. The peculiarity of the machine is 
that the radius is adjusted neither radially nor trans- 
versely, but by slewing the pillar that carries the 
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arm around the axis of a hollow socket, within which 
it fits. This mvolves an arrangement of the tooth 
block carried different from that in any other machine. 


} 
| 


Y] 





THE FOUNDRY TRADE JOURNAL. 


7 


machine the socket is an essential part of the mould- 
ing table; but in the larger size it is carried on an 
extension bed, along which it can be slid and ad- 
justed, the change gears travelling with it. For 
wheels of over 8 to 10 ft., the base and the table 
go in the floor, and the horizontal arm is removed 
from the top of the pillar and bolted to the table. 
In this way provision is made for wheels from 12 to 
14 ft. in diameter. For wheels over these sizes the 
arm is bolted by its flange to a flange on an extension 
slide, which is bolted to the table. The change wheels 
are disconnected and reconnected as required. In 
reference to the methods of withdrawing blocks, these 
include vertical, horizontal, diagonal, or angular lifts. 


By far the largest numbers are lifted vertically. All 
spur blocks are lifted thus, so are those for racks. 


All bevel wheels can be lifted similarly, but those 
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It is made to swivel around a vertical axis and is 
clamped. Another feature is the horizontal with- 
drawal by a movement of a slide on the horizontal 
arm. This is a necessary fitting, because of the radial 
fitting of the machine. In the smaller 





Fic. 4.—MeEssrs. BuckLey & TAYLOR’s APPARATUS AS A FLOOR MOULDING MACHINE: PLAN. 


Whittaker 


for helical spurs and bevels, and for worm and screw 
or angle wheels, cannot be withdrawn bodily upwards. 
They can be, and are, drawn horizontally bodily. 

In Fig, 5 is depicted one of the machines manv- 
factured by 


Wm, 


Sons, 


Messrs, Whittaker & 























THE FOUNDRY TRADE JOURNAL. 


bo 
=! 
vr 


Limited. It embodies all the essentials of their diameter'and of any pitch and width up to 18 in. 
design for table moulding, but it further has the Fig. 6, shows the Whittaker machine being used on 
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Fic. 5.—GEAR WHEEL MOULDING MACHINE; BY MESSRS. 
WILLIAM WHITTAKER & Sons, LIMITED. 








Fic. 6.—THE WHITTAKER APPARATUS BEING USED ON THE FLOOR FOR WHEELS 


screw FROM 8 FT. TO 12 FT. DIAMETER. 

yards. 

od pillar carried on an extension slide, allowing wheels the floor and moulding wheels from 8 ft. to 12 ft. 
"eal to be made on the table from 3 ft. up to 9 ft. in in diameter. This is arranged by fixing the head 
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of the machine on the table and removing the back 
slide. Fig. 7 shows the Whittaker machine making 
wheels on the floor up to 30 ft. in diameter, by 
means of an extension beam bolted across the table, 
and on which is fixed the head carrying the tooth 
block. The firm also manufacture a special double 
helical apparatus for use in making both bevel and 
spur gears. The bevel or spur block is attached to 
a down slide with a spigot end, though when 
moulding spur wheels it is not necessary to change 
the down slide. The apparatus will draw _hori- 
zontally 6 in., and is very convenient for drawing 
straight teeth when these are very wide. 

In Scott’s machine, the whole horizontal arm has 
to be moved. In the table and jib machines the whole 
jib has to be moved. There are stops used for re- 
setting the block to the correct radius, but the method is 
not satisfactory, being wasteful of time and labour, 


Fic. 7.—THE 
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holted to the machine side by a piece which termin- 
ates at the bottom in a dise with curved slots, on 
which the plate with vee'd edges can be set and 
tightened at any angle. The slide is fitted to this 
with a setting up strip, and is traversed along it by 
means of a hand wheels and screws. The carrier is 
hinged, so that it can be set and tightened in any 
position. 


Making PuxospHor Tin.—For the manufac- 
ture of phosphor-tin the following method is recom- 
mended in preference to the ordinary method of in- 
troducing the phosphorus into the molten tin by 
means of a phosphoriser. Sponge tin is prepared by 
melting pure Straits tin and pouring it from a height 
of several feet into a tub supplied with running water. 





WHITTAKER MACHINE BEING USED ON THE FLOOR FOR 


MAKING WHEELS UP TO 30 FT. DIAMETER. 


and liable to cause slight errors. Then there is the 
desirability of a slide for angular withdrawal, useful 
in the case of helical bevels. Generally, therefore, a 
convenient compromise is effected by dividing the 
tooth block itself in such a fashion that a portion is 
drawn vertically by the machine slide, and a portion 
or portions are withdrawn subsequently by the hand 
in a horizontal or diagonal direction, as is convenient. 
The portion lifted vertically forms no portion of the 
actual wheels, being a backing or support for the 
teeth; the portions withdrawn subsequently are the 
teeth themselves. There are many ways of jointing 
adopted. In order to avoid the necessity of jointing 
blocks in this way, which is, however, often con- 
venient for other reasons than that of facilitating 
withdrawal, Messrs. Buckley & Taylor’s special carrier 
was designed. This permits of the withdrawal of a 
block, either horizontally, or at any angle. It is 


The sponge tin is then removed and thoroughly dried, 
or the tin may be prepared in the form of fine 
shavings. Cakes of yellow cake phosphorus are placed 
in a saturated solution of copper sulphate for about 
ten minutes, shortly before they are used, in order 
to give them a very thin coating of metallic copper 
so that they may be handled with safety, and they 


are then dried by rolling in sawdust. The requisite 
amount of phosphorus (5 per cent. is the usual content 
for phosphor-tin) is placed in the bottom of a plum- 
hago crucible, covered with the dry, sponge tin, some 
powdered charcoal added, and the lid of the crucible 
tightly sealed with a mixture of loam and fireclay. 
The crucible is heated slowly until the phosphorus has 
cut the tin and combined with it. The resulting phos- 
phor-tin is then skimmed and poured into suitable 
moulds, preferably of small size, and set in running 
water like solder moulds, 
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Why Crucibles Often Fail. 


Complaints are often made about crucibles not 
giving a sufficient number of heats before they fail, 
no matter whose make is used. A few years back 
the writer was informed by a founder that although 
he had tried a good many makes of crucible, only 
an average of half a dozen heats could be obtained 
and, so far as the founder could see, the working 
could not but be the same as in other foundries. 

At that time we were running six fires on six melts 
per day, on iron, using Morgan’s “Salamander ” 
crucibles, and getting an average of twenty-five pour- 
ings from each crucible; even then we could have 
used them for smaller weights of metal, had this 
suited the work being done. Therefore to use 
up a pot in six heats with brass appeared rather 
wasteful, and a visit was paid to the place where this 
occurred. The cause of failure was patent to anyone 
who understood crucibles, for the lifting tongs were 
too small, and crushed in the walls of the crucibles 
when they were softened by heat. When this was ex- 
plained the tongs were altered, and no further cause for 
complaint occurred with the pots. Alterations to the 
furnaces were also subsequently made, which in other 





Fic. 1. 


ways reduced the cost, while tending to increase the 
life of the crucibles. 

Now, in dealing with the ordinary brass furnaces, 
good construction is necessary in the furnace itself, 
and the flue must be above the level of the crucible. 
This is shown approximately in Fig. 1, and given 
proper dimensions in accordance with the crucibles 
used and a good draft, anything up to steel can be 
melted. However, good furnace builders are scarce, 
and it often happens that it would be cheaper in the 
long run to instal some patent furnaces, such as 
Carr’s, which only need the pit to be made for their 
reception and, of course, the necessary flues and 
chimney. It would perhaps be as well to mention 
that the furnace tops should be level with the floor, 
as this gives the greatest safety» furnaces having the 
tops higher than the floor are dangerous if the cruci- 
ble bursts or slips out of the tongs from any cause ; 
for these things do occur at times without any very 
apparent reason. 

Clay crucibles, of course, do not stand many heats, 
and usually when cooled they split and are done for, 
but this is not the case with those into the composi- 


tion of which plumbago enters largely. On the other 
hand, coke holding a high sulphur content—gas coke 
for instance—burns the plumbago pots away very 
quickly, while really the duty it effects can be done 
more reasonably by using proper foundry coke in 
the furnaces. The price of a ton of gas coke is only 
about half that of a ton of good furnace coke, but 
under ordinary conditions it only does about half the 
work, and in some cases it does less, the hardness of 








Fig. 2. Fic. 3. 


each particular make varying. But the effect of the 
sulphur on the crucibles is the worst point, as this 
reduces their life too much to make slight differences 
in fuel costs effective, even if such did really occur. 
A practice which often prevails is to leave metal 
in the crucibles to cool; but this, in some instances, 
causes them to break, and in others it causes holes 
to burn through, this being dependent on the content 
of the metal melted. Crucibles should always have 





Fia. 4. 


the whole of the metal poured out of them before 
cooling down, and they should be stood mouth down- 
wards to cool. Preferably, any slag should be cleaned 
out while the pots are hot, but this is not always 
done, especially where brass is concerned, it often 
heing thought that the matter is of little moment. 
This, however, really has an effect on the life of the 
pots. 

Of course, all crucibles should be kept in, a dry, 
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warm place, and should be warm when fired, but this 
should be too well known to require special mention. 
At the same time the precautions mentioned are 
not always observed, and in such cases it is not un- 
usual for the crucibles to fail, and this without re- 
ference to material or make. 

One particularly important feature in dealing with 
crucibles is the fitting of the tongs and other lifting 
too!s, and to this matter a little attention can be pro- 
fitably paid. It is unnecessary to here describe the 
tongs and “ bails,” or rings, used for pouring cruci- 
bles, but there is reason why their fitting should be 
described. In the first place some particular make 
of crucible should be used, the tongs and other ap- 
pliances being made to fit this make of crucible. 
Tongs may have either one or two rings according to 
the weight of the pots, and these rings should close 
together, but they must also be made at such an angle 
as will enable them to fit the pots, shown in 
Fig. 2. In addition, stops should be put into the 
veins to prevent the application of a crushing force, 
the object being to have a lifting apparatus which 
will not crush the pots. As a matter of fact the 
crucibles should drop into the rings instead of the 
rings gripping by main force, while the rings of the 
Fig. 3, to afford 


as 


tongs should close, as shown in 
support all round the pot. 

In making tongs it must be borne in mind that pots 
wear away in use, and to get over the difference in 
size caused by this, the tongs should grip new cruci- 
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bles at a rather low point, or otherwise when the 
latter are worn they will slip through. This is de- 
picted in Fig. 4, A showing the postion of the tongs 
on a new, and B their positions on an old pot. 

For handling the crucibles in the fire, a light pair 
of tongs with a single ring should be at hand, or fail- 
ing this a pair of bowed coke tongs, as these do not 
break the edges away like those made in the 
form of blacksmith’s tongs, and even the bowed tongs 


should only be sparingly used. 


Taken in a general way, and having due care used 
in regard to fuel and handling, the average life of 


any good plumbago crucible should be approximately 


twenty melts of iron and thirty of brass or gun- 
metal, less refractory metals giving a greater number 
of melts. We should expect to get more than this 
with some pots, but allowance must be made for differ- 
ences in fuels and handling. On the averages given, 
however, the cost per 100 lbs. of metal poured is not 
at all excessive. 

Where chemicals are used with the metals, the life 
of the crucibles will, in some cases, be lessened, and 
then it becomes a question as to whether it would not 
be more profitab!e to use the short-lived clay cruci- 
bles, as with these half a dozen melts per day may he 
counted a fair duty, although, as a rule, they break 
as soon as they cool down. 

With any crucible, however, its life very largely 
depends on its treatment, and being rather costly 
articles care should be taken with them. 


Casting 


Various methods of producing chuins by casting 
processes have from time to time been put forward 
as offering practical solutions to the problem, but on 
account of the many difficulties involved, and the 
competition of wrought-iron and steel chains, casting 
has not been adopted to any extent. The evolution 


of machinery, which produces from the solid bar 
chains which are composed of weldless links, has 
further placed the economical production of cast 


chains still further off. But, nevertheless, there are 
times when some method of successfully casting a 

















Fic. 1—FINISEED CHAIN. 


chain would be useful, particularly in cases where 
bronze or other alloys are specified. 

Among the methods which have from time to time 
been put into practice may be mentioned those neces- 
sitating the use of a resin or similar pattern. In 
moulding from such a pattern the links have to be 
carefully separated and the sand rammed between 
them; each link, also, must be provided with a 
runner. These serve the purpose of channels for the 
escape of the pattern material which, on the mould 
being heated, becomes fluid, and is poured out. Such 
a method is described in detail herewith. 

The pattern is first carefully bedded in the moulding 


Chains. 


material and the latter is then heated. The pattern, 
hecoming fluid is poured out, leaving the mould ready 
to receive the metal. The procedure is illustrated 
in Fig. 2. The reservoir A contains sand which flows 
out through the valve controlled opening B. The 
sand falls into the funnel-shaped pipe D, from which 
it is forced by an air b'ast from the blower K into all 
parts of the mould H, so that the pattern J is com- 
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Fic. 2.—METHOD OF MOULDING. 





























pletely covered. Before this takes place sufficient sand 
has been placed in the mould for the pattern to rest 
upon. At the bottom of the reservoir is a sieve, which 
is vibrated by the toothed wheel F. By this method 
it is possible to pack the pattern rapidly and effec- 
tively. The method of moulding a chain is shown in 
Fig. 3. In this each link is provided with a header, 
and both link and header are made of fusible material. 
This process has been successfully operated in the 
casting of steel articles. 

Other similar methods involving the use of such a 
pattern have been employed, but amongst the dis- 
advantages must be reckoned the destruction of the 
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pattern, and the trimming involved in cutting off the 
gate from each link. 

Another method, which is distinct from the one 
just explained, is as follows: —A pattern-plate, as in 
Fig. 4, is employed, the interior of every other link 
being formed by a core, shown as core prints in the 





», Fia. 3.— MOULDING CHAIN AS IT COMES 
CHAIN. FROM THE MOULD. 


illustration. A central runner and gates to each link 
also form part of the pattern-plate. A very fluid 
steel is obtained and cast into the mould. 

A writer in the “ American Machinist” gives the 
following description of the method he employs to 
cast a chain:—First is made a_ pattern of 
one of the links, as shown in Fig. 6. 
This is made by simply turning a_ half ring 


A A. 














FIG. 4. 


on the face-plate, as shown in Fig. 7, which cut 
in two will form one end of the link, and do the same 
for the other end, while the intervening straight 
parts are turned in halves between centres. The 
joints are put together with glue on paper. When 
dry the paper strengthens the joints so that one or 
two saw cuts can be run, as shown in Fig. 6 at aa 
and b b, to a suitable depth, into which thin strips 
may be fitted and glued, thus making a cheap strong 
joint. The links cast from this pattern are, of course, 
separate from each other. These are used for every 
other link in the chain by placing them in a core 
which makes the connecting link as follows: —Fig. 8 
shows an end view of the core when put together. 
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Since each quarter, as shown in a, b, c, and d are 
exactly similar to each other, only one core box will 
be required to make the four cores to form a complete 
link. Fig. 9 is a core-box in elevation with the front 
side off, showing the half round link as it is fixed to 
the bottom of the box as well as on the side, while 
Fig. 10 is a section through the centre, and Fig. 11 
is a plan of the same. At a, in Figs. 10 and 11, is 
shown a loose side piece on which the link form is 
fastened, so that when the core is made and drawn 
out of the box the side form leaves with the core and 
is drawn out of the side without damage. This is 
essential, as there is only about } in. of sand at ene 
point between the links. The link form inside the 
box is made up of turned pieces like Fig. 7, but the 
links which runs outside the ends of the core should 
be made a little larger to allow the link casting to set 
in the space. By pasting the two cores a and b to- 
gether, and also ¢ and d, a complete link in two 
halves is formed. The half core c d is now bedded to 









































FIG. 11. 








the number of links it is desired to cast at 
one time, and then the cast links connecting 
the cores together are placed in. The top 
core a b may now be put on, taking care that 
it matches on its sides perfectly. In the core-box at 
a for the top half is formed a running gate for each 
link. Where the link joins at o, Fig. 8, it would be 
better to slightly enlarge it, where possible, as it can 
easily be dressed off the casting on an emery wheel and 
so insure greater strength, as with the greatest care 
slight imperfections may occur. The core-box might 
be lengthened to contain any number.of links in one 
box, and also made that instead of setting in every 
other space a cast link, all might be cast at one time. 
In that case it would be more work for the pattern- 
maker and less for the moulder. If there were any 
defective castings they could be replaced by the 
single core described. An elliptical or flattened link 
could be made if greater strength was required. 


SF NTO 


Tue affairs of Thomson, Son & Company, Limited, 
Douglas Foundry, Dundee, have been wound up, the 
preference shareholders being paid in full, and the ordi- 
nary shareholders receiving between £5 and £6 per £10 
share. 

Messrs. ANDREW Brown & Company, of 110, Cannon 
Street, London, E.C., have been appointed agents for 
the Rotherham Forge and Rolling Mills Company, 
Limited, Rotherham, makers of steel forgings of all 


kinds, plain or machined. The Company already re- 
present Penman & Company, Limited, Glasgow, makers 
of Lancashire and Cornish boilers; Jas. Carrick & Sons, 
Limited, Edinburgh, makers of electric, steam, and 
hand cranes; Urquhart, Lindsay & Company, Limited, 
Dundee, makers of machine moulded wheels, machine- 
cut gearing, etc.; Saml. Denison & Son, Limited, Leeds, 
makers of the ‘ Blake-Denison” continuous weigher 
and semi-automatic weighers. 
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A New Iron Foundry. 


We present and illustrate herewith a description of 
a typical large iron foundry which has been recently 
equipped throughout by Messrs. Thwaites FBros., 
Limited, of Bradford, not only with the actual melt- 
ing plant, consisting of cupolas, blowers, hoist, stag- 
ing, etc., but also with practically the whole of the 
auxiliary gear and plant dealing with sand mixing 
and preparation. 

The foundry in question consists of two bays, one 
having a width of 60 ft. and the other a width of 
30 ft., both being 135 ft. long. The larger bay is 
fitted with a 30-ton overhead crane of the three- 
motor type, and the smaller with a 10-ton crane of 
similar type. 

















The hoist works at a speed of 60 ft. per minute, and 
is fitted with a 10 b.h.p. motor, and can be actuated 
from the floor or staging level and from the cage 
itself. This hoist is constantly dealing with from 
upwards of 100 tons of materials per day. The load 
being over-balanced allows a smaller motor to be 
fitted as it performs work both in hoisting and 
lowering. 

The cupolas are served by two blowers, one of the 
firm’s No. 7 size and the other of their No. 5 size, 
both being driven direct through reducing gear by 
shunt-wound electric motors of 60 and 35 b.h.p. re- 
spectively. Both of these motors are of the variable 
speed type, and can be run at any speed from half 
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A NEw Founpry, EquIPPED By MEssrs. THWAITES BROTHERS, LIMITED. 


The three cupolas installed are of the firm’s Nos. 10, 
6 and 3 sizes, having shells 6 ft., 4 ft. 6 in., and 
3 ft. outside diameters, and capable of melting up to 
10, 6 and 3 tons per hour respectively. The cupolas 
are of their standard “ Rapid” type, and are in each 
case fitted with receivers and drop-bottoms. These 
cupolas are surrounded by a substantial platform 
carried by steel stanchions at a height of 22 ft. from 
the ground level. This platform is of liberal dimen- 
sions, allowing of a large weight of coke and iron 
being stored upon it, and is fitted with a small 
5-cwt. hand-crane for handling specially heavy pieces 
on the staging, such as large rising heads, etc., which 
may have to be remelted. 

The materials are elevated by means of a 2-ton 
electrically actuated hoist fitted with Messrs. Thwaites 
Bros.’ special form of controller, and both electrical 
and mechanical brakes, which come into action auto- 
matically when the cage reaches the top or bottom. 


to full ge without loss of efficiency, the regulation 
in speed being effected by rheostats inserted in the 
field circuits. This arrangement is an especially 
convenient one, enabling the blowers to be run at 
speeds in accordance with the number of cupolas in 
blast upon any given day; for example, the No. 7 
size blower (capacity 11,000 cubic feet per minute), 
can be run so as to serve without loss of power the 
10-ton cupola only, the 10-ton and 6-ton cupolas 
together, the 10-ton and 3-ton cupolas, or the 6-ton 
and 3-ton cupolas, whilst the smaller No. 5 size blower 
can be economically used at half-speed for the 3-ton 
cupola or at a higher speed for the 6-ton cupola. 
The larger blower is of the firm’s specially heavy 
“B” series, as at times higher air pressures than 
are customary are required for the larger cupolas. 
The No. 5 size blower is of their ordinary type. 
In view of this fact, an especially large motor is fitted 
to the No. “7 B”’ blower, but the usual air pressure 
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is from 21 in. to 24 in. of water in the air belts of 
the cupolas. The available current is 440 volts direct 
current. The coke consumption of these cupolas is 
stated to be remarkably economical, having reached 
as low an inclusive figure as 14 ewts. per ton of iron 
charged under the most favourable circumstances, 
but this result was, of course, one obtained when 
measured over a blow of three hours, and with the 
best quality of coke. (In this connection it may be 
of interest to note that Messrs. Thwaites Bros. now 
have in hand the preparation of drawings to enable 
one of the largest firms of locomotive builders in the 
United States of America to alter their existing 
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cupolas, of an American make, to their standard 
arrangements.) 

They have also supplied the foundry illustrated 
herewith with ladles of various sizes having capacities 
of from 25 tons to small hand-shanks to hold } ewt., 
sand sifting and mixing apparatus, loam mills, 
rumbling boxes and dressing wheels, all the latter 
being driven by electric motors of a type specially 
constructed to obtain the maximum amount of pro- 
tection from sand and dust without unduly affecting 
the ventilation of the armatures. It will be noted 
in the illustration that the cupolas are fitted with 
the firm’s drum type spark arresters. 


NS MN Ga 


Korting Pneumatic Nozzle for Cleaning, Damping, and Blacking 


Foundry 


The ordinary method of cleaning up sand moulds by 
means of a bellows or a jet of compressed air is at- 
tended with the inconvenience that, with the bellows, 
there is considerable risk of damaging the moulds, 
whilst in the other case the amount of air consumed 
is considerable. In the pneumatic nozzle, introduced 
by Kérting Brothers, a jet of compressed air is em- 
ployed to create a strong current of atmospheric air 
that is drawn in through the nozzle, so that a much 
larger stream is produced than when the compressed 
air is used alone, 





Fic. 1. Fig. 2. 


KS5RTING PNEUMATIC NOZZLE. 


The device, which is shown as a cross section in 
Fig. 1, consists of three concentric nozzles; an inner 
one, i, for the compressed air, an intermediate nozzle, 
k, for the damping liquid, and the outer cylinder, g, 
into which air is drawn through the holes, h, h. Con- 
nection is established with the water tank by means 
of a flexible pipe, attached to the branch, 1, project- 
ing from the handle. By means of this device the 


Moulds. 


moulds can be cleaned out with a comparatively small 
amount of compressed air, a very powerful and con- 
trollable blast being obtained. The nozzle is put in 
communication with the source of compressed air by 
means of a flexible pipe attached to the handle at h, 
and the supply is regulated by a small valve, d 
(Fig. 2), arranged in the airpipe and operated by a 
press button, e. i 
The apparatus is very easily handled. When the 
cleaning up of moulds is in question, the pipe leading 





Fic, 3.—Ko6rTING PNEUMATIC NozzLE AT Work. 


to the liquid tank is detached, and the button, e, is 
pressed with a force varying with the strength of 
blast desired, to open the valve against the pressure 
of the closing spring, f. When the moulds are to be 
damped, the pipe from the tank is attached, and the 
valve operated as before, the force of the escaping air 
drawing in the liquid and converting it into fine spray. 
Fig. 3 shows the apparatus at work. 
p 
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Further Progress in 


An interesting example of the rapid development 
in moulding machines that has taken place within 
the last few years is illustrated in the two accom- 
panying photographs. Fig. 1 shows a large hydraulic 
moulding machine for making the tunnel plates used 
in the Paris Underground Railway, whilst in.Fig. 2 
is seen a number of the plates fitted together for 
testing their accuracy, on the casting floor. 

This moulding machine has been expressly designed 
and constructed by the London Emery Works Com- 
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Moulding Machines. 


with moulding boxes attached, is turned over and 
the moulding box rests firmly on a cast-iron trolley 
mounted on four wheels on rails, on the floor level, 
whilst the pattern is being drawn; this is then pulled 
out and the box removed by an overload travelling 
crane, 

Another special feature in connection with the 
machine as an aid to increase the output, is the sand 
bin placed on the top of it; sand is delivered to this 
bin automatically, and the moulding box is filled by 








Fic. 1.—HYDRAULIC MOULDING MACHINE FOR TUNNEL PLATES. 


pany, Park, Tottenham, London, N., for this par- 
ticular work, and takes moulding boxes up _ to 
6 ft. 6 in. by 3 ft. 3 in. It is of the turn-over pattern 
plate type, and is arranged for hydraulic power to do 
both the ramming of the moulds and the extraction 
of the pattern. After ramming the mould, the plate, 


withdrawing a slide in the bottom. The saving of 
time in filling the moulding boxes of this size is up 
to 50 per cent. The output is very large, and in the 
foundry where the machine is at work a considerable 


CT NT SLY 


A LARGE number of foundrymen met under the auspices 
of the Sheffield and District Branch of the British 
Foundrymen’s Association on March 27 to hear a 
lecture by Mr. F. J. Cook, of Birmingham, president of 
the parent Association, whose subject was ‘“‘ The Physical 
Testing of Cast Iron.” The meeting was held in the 
Applied Science Department of the University, and Mr. 
Porcy Longmuir presided. 


advance has been made as compared with hand 
moulding. 
Ow1ne to the growth of the metal department 


hitherto conducted by the Filale der Zivnostenské Banka 
pro Cechy a Moravu in Budweis, it has been decided to 
transfer the control to the Company’s head office at 
Prague, and in future the business in London will be 
carried on under the style of the Zivnostenské Banka, 
London Agency, St. Benét Chambers, Fenchurch Street, 
London, E.C. 
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Notes on the Prevention of Defects in Castings. 


a ew 


By F. Hall. 


In even the best managed foundries there will 
always be a certain percentage of defective work, but 
as the exercise of a little care will often materially 
reduce the scrap heap, the following notes may sug- 
gest, particularly to young moulders, some ways of 
avoiding spoilt work and reducing the defective out- 
put. It is necessary for all connected with the 
foundry to give every possible attention and study to 
small items, for these, if neglected, count for much 
loss of time and material. 


a orem 


may result; pouring the iron at too great a heat 
often has the same effect. Many defective castings 
are produced owing to the excess of water used on 
green sand moulds. Further, it chills the castings 
and runs up costs in the machine shops. Give special 
attention to skimming the iron carefully before pour- 
ing, as neglect here spoils many otherwise good cast- 
ings. Cover very quickly all moulds with large sur- 
faces, and place the runners so as to give the easiest 
flow of iron through the mould. Roughness is often 
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Fic. 2.—TUNNEL PLATES MADE ON THE HYDRAULIC MOULDING MACHINE. 


Machined castings stand first for consideration, be- 
cause the costs of machining defective castings is a 
serious item. Most pattern-makers mark with a 
special colour those parts of pattern where machining 
will be required, as a guide to the moulders to take 
precautions with those parts. Tough, ground facing 
sand should not be used on these parts of pattern, as 
this will prevent the free escape of gases and air. 
The vent wire should be used freely on this class of 
work, both above and below the patterns. The gases 
and air are the moulder’s most troublesome enemies, 
so that great care must be used to get these quickly 
away when pouring the molten iron. Much iron is 
used before the sulphur fumes or gases have escaped 
from it in the ladle; if this is done with machined 
castings many defects will be found, generally on back 
or top parts of the castings. These sulphur holes are 
known by the silvery interior. When pouring a 
mould, keep the runner full of iron, or air will enter 
the mould in such force to displace a part or parts. 
Be careful in mixing the facing sand that sufficient 
coal dust is in it to resist the iron, or seams and scabs 


caused by too damp facing sand, or insufficient coal 
dust or charcoal on the face of mould, or pouring iron 
at too great a heat. Roughness, however, is not so 
material where machining follows. 

Small machined work made on the moulding 
machines as repetition work requires open sand, as 
this class of work is rammed hard by extra pressure, 
and there is danger of small blow-holes being found. 
The runners should always be cut in proportion to 
the size of the pattern, so as to ensure them being 
kept full of iron when casting. Sleeking with the 
trowel the parts to be machined must be avoided, as 
this produces a glazed surface, and is most likely to 
produce blow or air holes. Sleeking with the trowel the 
top parts of the moulds is a frequent cause of castings 
being found defective when machined, as the gases 
are thus partly prevented from escaping freely. 

The iron mixer fulfils a very important duty, and 
often defective castings are produced that cannot 
be traced to the moulders. I refer to the burnt iron 
sometimes getting among the better class of scrap 
iron. The soft brands of iron give most trouble to 
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moulders, as the shrinkage is great, and this metal 
does not travel so freely in the mould, or so easily 
throw off its dross in the ladle. This must be borne 
in mind for certain castings, or trouble will result. 
Among the items which no moulder can afford to 
neglect are the questions of the heat of the iron, the 
hardness of top parts in green sand mou!ds, skimming, 
venting, proper size and position of runners, the 
avoiding of seams, scab and roughness, the strength 
and weakness of facing sands, and the making, dry- 
ing, and fixing of cores. Great care, too, is required 
when placing wood patterns on the sand odd sides, 
so that they are firmly placed for ramming up. 


Neglect here often produces defective castings. The 
mending up of what is termed a bad lift must be 
given considerable care, in order to ensure that no 
crush results or sand becomes displaced in the mould. 
Facing sands present an important problem, for with 
a variety of castings to be made, no hard and fast 
rule can be laid down except that the sand must be 
used as open as possible on machined parts, and only 
slightly moist on castings wanting a clean smooth 
face. The great question is, will the castings that 
look so good in the dressing shed, stand the tests 
of the machine shops; if so, they reflect credit on the 
moulders and all concerned. 


CF NTS 


Die Castings. 


Castings in Brass. 

Die castings or pressure castings, also known as 
finished castings, have taken their place as an im- 
portant factor in the commercial and mechanical world. 
Mr. H. H. Doehler, President of the Doehler Die- 
Casting Company, Brooklyn, New York, writing in 
“The Metal Industry,” states that heretofore a great 
limitation was put upon them by the apparent im- 
possibility of producing them in high fusing metals 
such as brass and bronze. 

* All concerns engaged in producing die castings,”’ 
he continues, “are using white metal alloys. Most 
of these are zine alloys containing from 80 to 90 per 
cent. zine alloyed with tin, copper and aluminium in 
various proportions. There are also some tin alloys 
used, but the comparatively high price of these alloys 
and their softness reduce their useful field to very 
narrow limits. The best and most used tin alloy is 
Parsons’ white brass and its largest field is die-cast 
‘finished bearings.’ Some lead alloys are also used 
successfully, and I believe our concern has been the 
first one to introduce a steam-resisting lead alloy cast 
in metallic moulds for finished parts. 

“Recognising the enormous field and output if a 
yellow metal could be successfully cast in moulds, and 
also realising the limitations and shortcomings of the 
white metal die castings, I started a number of years 
ago a series of experiments to perfect such a pro- 
As in all radical changes, important inventions 
and fundamental improvements, one has to get away 
from the established grooves and antiquated systems. 
The old system in the manufacture of die castings is 
a plunger casting machine. This casting machine has 
a cylinder submerged in the molten metal and a 
plunger working in and out and over an opening 
forcing the fluid metal by lever power into the mould. 
By perfecting a new process with new principles, 
success in casting brass in metallic moulds was 
attained.* 

“Finished brass castings, as the name indicates, 
are cast in a finished state requiring no further 
machining. The castings come from the mould with 
all holes, lugs and other irregularities cast, and all 
dimensions accurate without being machined. By 
our way, the manufacturer sends in a drawing or 
model from which we construct a metallic mould, 
good for any number of castings. Our castings are 
delivered in a finished state, ready for assembling, 
thereby doing away with machinery. 

“However, I do not wish to convey the idea that 
we can cast by our process any and all kinds of brass 
parts. Being aware that our process is in its very 
infancy we have so far attempted only small cast- 
ings, not over 8 ozs. in weight. This does not mean 


cess. 





* The abstract of the \emry of a patent recently granted 
in England to Mr. H. H. Doehler was published in our April 
number, the apparatus patented being apparently that ‘referred 
to in this article, 


we are limited to this weight; on the contrary, there 
is hardly a weight limit in our process. Very intricate 
parts, or such requiring a great deal of machining, 
are the best adopted. We cannot as yet compete 
with the automatic screw machine or the stamping 
press. I also wish to state at this point that it is 
absolutely essential for us to know the surroundings, 
application and function of the part we are supposed 
to make. While the brass we use in these castings 
is suitable for any part made from cast brass, we 
prefer to know, for various reasons, the conditions it 
has to work under, which we have to consider each 
case individually. 

‘A great deal of harm has been done in the pro- 
duction of die castings of white metal by using an 
alloy not suitable for the function of the piece, or by 
not constructing the part in a manner suitable for 
die casting so to give strength by design where it is 
lacking, owing to the nature of the white metal 
alloy. Even in brass the makers need the fullest de- 
tails to be able to give satisfaction. Close dimensions 
ought to be especially indicated. It is beyond human 
efforts to produce, at a commercial rate, parts with 
10, 20 or more dimensions accurate within thousandths 
of an inch, but if the makers are kept uninformed 
about the particular dimensions they are apt to waste 
time and effort in the wrong direction. Such ac- 
curacy naturally depends on the construction of the 
mould, requiring the finest workmanship backed by 
a thorough experience in mould designing for die 
casting. 


Die Casting in White Metals. 


In the same journal Mr. A. Trowbridge, of the 
Veeder Manufacturing Company, Hartford, Conn., 
U.S.A., discussing the making of castings in metal 
dies, remarks that many improvements have been 
made in the art in the past few years. No better 
proof of this, he says, is required than an examination 
of one of the cyclometers or counters made by this 
process at the works of the Veeder Manufacturing 
Company, in Hartford, Conn. These instruments 
consist of a number of small rings, together with their 
actuating mechanism and gearing, contained in a 
suitable case. 

Mr. Trowbridge continues:—“ The basis of 
‘ Veeder’ metal is tin. This makes the castings lighter 
than brass pieces of the same size. It also makes 
a white metal which is uniform in colour throughout, 
and does not tarnish on exposure to the air or to 
moisture. This non-tarnishing quality makes it 
possible to use these castings without plating them, 
and should they become worn from contact with the 
fingers or with other parts, no change of colours is 
noticed. The metal can be plated, if desired, and a 
surface obtained to match the colour of any other 
metal, Die-moulded castings are smaller than the 
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sizes of the dies in which they are made, because 
the metal shrinks somewhat in cooling. This shrink- 
age varies with the shape and size of the piece. It 
can be calculated quite closely for simple pieces, but 
when it is necessary to match parts made in any 
other way, it is advisable that the die castings be 
made first and the other parts fitted to them. If 
this is not done, the dies in some cases must be so 
made that they can be ground down to size after a 
number of sample castings have been made to deter- 
mine just what the shrinkage will be. 

“The exact strength of the metals which can be 
cast in steel dies is of vital importance in determining 
their usefulness. The tensile strength of ‘Veeder’ 
metal is about equal to that of cast iron, being 
15,000 Ibs. per square inch. Its compressive strength 
is about 20,000 lbs. per square inch, hence it is not 
adapted for use under heavy pressures. It is much 
more ductile than cast iron, and can, as a conse- 
quence, be used for very thin pieces. Moreover, its 
toughness permits of its being tapped even though the 
walls are very thin. It is apparent that to secure 
uniformity of castings, the treatment of the metal 
in this work must be uniform. On account of this no 
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variation of hardness can be obtained except by vary- 
ing the alloy. The amount of this variation is quite 
limited with any one metal, so that proper allowances 
must be made in the design of die-moulded parts to 
secure the necessary strength and rigidity. Some 
variation can be made in the composition of the metals 
used for die casting and various degrees of hardness 
and strength obtained thereby. The Veeder Company 
have three grades of metal. The most commonly used 
is their sottest mixture, called No. 1 metal, which 
can be readily spun or riveted. The medium hard 
metal can be spun slightly and is stronger and wears 
better than the No. 1 metal. The hardest metal is 
used mostly for pieces that must withstand compres- 
sion. This grade is too brittle for spinning. 

“In buying die-moulded castings, one pays for no 
waste metal. As the pieces are finished when they 
come from the dies, there are no chips to be saved 
and stored. The usual manner of calculating the cost 
for these castings is to charge a certain amount for 
making each casting, and add to this the cost of the 
metal. Only the metal in the finished pieces is 
charged for, because any scrap made in getting out 
these pieces can be melted again at slight cost.” 


ST NC TY 


The Development of the Iron and Steel Industry in India. 


By an InpIaAN CoRRESPONDENT. 


To those connected with the iron and steel and 
foundry trades in the United Kingdom it is of 
interest to note the steady advance that is being 
made in the British Dependency of India, affecting, 
as it does, the trade of the Mother Country and pro- 
viding a gradually widening field for British labour 
and at the same time an avenue for British capital. 
Until quite recently the general impression amongst 
Englishmen was that India, mine of mineral wealth 
though she be, was almost destitute of iron, coal, 
and the general wherewithal to produce _pig-iron 
for steel-making and general foundry work. Some 
there were who knew better, for Mr. Theodore Hughes, 
a mining engineer, after a visit to India nearly 40 
years ago, spoke very highly of the iron ore deposits 
of certain parts of the country. 

Even to-day India is not considered at all as an 
iron-producing country, as can be seen at once by a 
glance at the statistics of the world’s production of 
that commodity. As a matter of fact, her total pro- 
duction is only about 35,000 tons annually, of which 
70 per cent. is produced at one works, viz., at Bar- 
rakar, in Bengal, where a phosphoric foundry pig is 
produced and supplied to all the principal users of pig- 
iron of this kind in India. This is an excellent pig- 
iron within its own sphere of utility, and mixes well 
with British pig-irons of a purer quality. 

The quantity of steel produced is said to be nil, 
but this is by no means correct, though what small 
quantity is made is entirely absorbed by home users, 
with the notable exception of the variety known as 
“ Wootz,” the manufacture of which is confined to 
the native, who produces it in small quantities for the 
most part in his forest home, and despatches it to the 
coast. Here it is greedily secured by those European 
manufacturers who have need for a steel possessing 
the qualities peculiar to ‘ Wootz” steel, which in- 
clude the ability to take a high polish on a damas- 
cened surface, a high temper, great tenacity, and the 
capability of being drawn down to very thin sections, 
and taking and retaining fine points and cutting 
edges. The process of manufacture, crude and ancient 
though it be, and often described by European 


writers, as it has been, is by no means well under- 
stood as to its essential details. 

It is perhaps not generally known that in India 
there is at least one fairly large open-hearth steel 
plant with rolling mills attached. Such a plant is 
owned by the East Indian Railway Company, and is 
in full and regular work, the process being acid 
Siemens-Martin. In addition, at least one company 
is operating successfully a steel plant worked on the 
Tropenas or side-blown converter principle. 

Many fairly large foundry plants are to be found 
in the chief cities of India, dealing with outputs that 
compare well with that of the average British iron- 
foundry, and worked almost entirely with native 
labour, but with European supervision and appliances, 
and imported stock. Prominent among these is the 
foundry of the Vulcan Iron Works, in Calcutta, where 
castings of good size and quality are regularly turned out. 

At least two blast furnaces of about 75 ft. in height 
will be erected primarily; they will have boshes of 
17 ft., and a working daily capacity of about 200 
tons each. The steel furnaces will be of the basic 
open-hearth type of 40 tons’ capacity, capable of con- 
suming about 130,000 tons of pig-iron annually, with 
the production of nearly 120,000 tons of steel. 

The Tata family itself is purely Parsee, though the 
money provided for the concern, as a whole, is by no 
means all Indian. 

Industrially the enterprise provides an example of the 
true swadeshi movement, for this is swadeshi pure and 
simple, as none but native raw materials will be used. 
The market will be entirely Indian, and the labour— 
that is actual labour—will be almost exclusively 
native. This brings us to the last, and probably the 
most important factor in the success of the concern, 
viz., the labour question ; whether such a plant can be 
worked with native labour to produce a material 
equal in quality to European or American, or suffi- 
ciently good for Indian consumption. The point 1s 
debatable, and one on which people of some experience 
and authority on the climatic conditions prevailing 
in India generally, and Bengal in particular, have 
ventured to express negative opinions. 






























































There is no branch in the art of moulding receiving 
more attention at the present time than the moulding 
of motor car cylinders. The castings have to stand 
high tensile tests, and he as thin in section as is 
pessible with safety. The cylinders must on no 
account be too hard, or they are rejected. The work 
has to be particularly clean and accurate. The pat- 
terns should be made in halves and, if of wood, they 
should be made from mahogany, and all loose pieces 
dovetailed into the pattern. The pattern-maker 
should have ample time allowed when making the 
patterns and core boxes, for a very small difference 
in thickness will be disastrous to the finished product. 
The moulding boxes should be of iron, with holes cast 
in, half in drag and half in cope at the ends, the 
amcunt to be determined according to the number of 
risers or gates required. This allows of gate and riser 
pegs being rammed up with the mould, for to be 
successful this class of work should be cast on 
end. The. lugs for the guide pins are cast on the 
side of the box, so as to be out of the way when 
making up the runners and risers. 


Sand and Cores. 

All new sand should be used, with a little clay wash 
as a binder, no coal dust being necessary. The sand 
should be well milled, to make the particles as fine as 
possible. The reason for this milling is, that when 
drying the moulds a certain expansion is bound 
to take place on account of the heating, causing the 
grains of sand to expand, and when the moulds have 
cooled down the grains cannot regain their former 
position. If a coarse sand is used, the expansion is 
greater, and when the parts are put together the 
mould will be probably fractured; if not seen when 
closing the mould, the tightening of clamps or bolts 
may reveal it. 

A good sand for this class of work approximates the 
fcllowing analysis : — 


Si0, Fe,O, ALO, CaO MgV 
83.40 6.26 4.10 0.66 0.50 


The moulds should be painted before drying with 
wet plumbago, a fine camel hair brush being used to 
prevent any marks showing on the outer surface of 
the casting. All moulds should be dried and when 
drying care should be taken not to overheat them, or 
the surface will easily wash away, and a dirty casting 
will be the result. About eighteen hours’ drying is 
a fair average allowance. 

The cores for the jackets and smaller cores are very 
intricate, and the best wax wire vents are to be pre- 
ferred. If this policy is not strictly adhered to, and 
inferior brands used, the vents will probably clog up, 
the wax not clearing itself properly and leaving the 
channel blocked. The supports for these cores are 
steel wires cut and bent to the contour of the box, 
and are easily removed. An oil-sand is used at times, 
but this is not a necessity. 

All cores should be tested before leaving the core 
bench or stores to see that all vents are clear. The 
author has seen varied ways of testing; a very good 
one is to smoke a cigarette and "ll the smoke 
through the vent. 

The boring up of the moulds is practically a branch 
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The Manufacture of Motor Car and Wagon 
Cylinders. 






of itself, and great patience is required in this part 
of the manufacture. The first core must be set in 
position accurately, and if any nails are required to 
support it, gauges should be used to measure the 
distance from the bottom of the mould. A common 
practice to determine the thicknesses is to set the 
bottom half of jacket core in its position, place a piece 
of clay or stiff loam on it, about the size of a Bar- 
celona nut; then place the barrel cores in and on 
the top of these a similar piece of clay or loam; then 
the top half of jacket core is put in its place. All 
cores being now in their respective positions, the 
top half of the jacket core and barrel cores are re- 
moved, and if the two pieces of clay correspond in 
height, the thickness may be regarded as equal 
throughout. To bring the vents away from the cores, 
when fixed in their proper positions, a tube is pushed 
through the drag part of box before the pattern is 
drawn out, as many holes being made as there are core 
prints on the pattern. To prevent the metal getting 
past the ends of cores, a composition of oil and black- 
ing mixed to a paste is plastered on the edges of the 
cores; this does not prevent the mould bearing well 
on the core, and it is very effective in preventing the 
metal escaping, and probably causing a blow up. All 
loose bits are now blown out from mould and core, 
the cope tried on and off and finally closed. The parts 
are now bolted or clamped together, and stopped in 
with loam at the joints, and the box turned on its 
end. The box is made to slant down from the riser 
end to the gate end, double the height being employed 
in the runner box to that used at riser end. This 
tends to give a sounder casting, acting as a self- 
feeder. 
Iron Mixture, 

The following is the approximate analysis of an iron 

mixture which is giving satisfactory results : — 


Mn 


0.55 


CC Si S P 
0 60 1.7 0.08 0.76 


GC 
3.00 


The iron is remelted and castings are run direct 
from the cupola. Formerly the crucible was used 
and this is still the practice in some places. To get 
the best results from the mixture given, the foundry 
foreman or manager should be able to calculate losses 
and gains during remelting, the best metal being that 
which is mixed without the use of alloys in the ladle 
after melting. Everyone in charge should understand 
his own cupola, for to some extent each cupola has a 
peculiarity of its own, and the best can only be got 
from it by one who has had daily experience with it. 

The advantage of shallow beds is often advocated 
as a means of saving in fuel consumption ; the saving 
in fuel no doubt can be obtained, but it is an erroneous 
idea if there is no receiver attached. Where a shailow 
design is in use I would advise a receiver if good 
quality iron is wanted. The extra cost in the fuel 
is easily counterbalanced by the better class of 
castings. 





Bartow & Cutpitaw, Luwrep, machine-cut geaf 
makers, etc., of Pendleton, Manchester, have opened a 
London office at St. Stephen’s House, Westminster, 


London, §.W., under the charge of Mr. H, J. W. Oxlade. 
























THE FOUNDRY TRADE JOURNAL. 


no 
Oo 
~ 


A Brass and Coke Recovery Mill. 


ry of brass and coke fron, brass-foundry 
s and slag has come somewhat to the front of 
late as a means of effecting economy in connection 
with brass-foundry works. The illustration shows 
a mill designed for brass founders and refiners for paratus is 26 cwts., and the makers are Messrs. 
this purpose. It is driven by belt power, and the Hardie & Gordon, Levenbank Foundry, Dumbarton, 
grinding, stirring, and washing processes are per- N.B. 


The recove formed simultaneously, about a ton of material being 
ashe the amount that can be treated per day, The 
mill, it is claimed, has been proved to be 
a source of economy. The weight of the ap- 
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low SeventH Internationa Concress OF APPLIED ing and discussion of papers. There will be a banquet 
ood Cuemistry.—The seventh International Congress at the Crystal Palace on May 28, at which an attend- 
‘uel of Applied Chemistry will open in London ance of about 2,000 persons is expected, a reception at 
of on Thursday, May 27, under the patronage of H.M. the Guildhall on May 26 by the Lord Mayor, and on 
the King and of H.R.H the Prince of Wales. The May 27 a reception at the Foreign Office. 
Prince of Wales has graciously consented to perform ments are also in progress for the entertai 
the opening ceremony at the Albert Hall. The members during several 
year Honorary President is Sir Henry Roscoe, and the membership has been 
d a Acting-President, Sir William Ramsey. Lectures will tion should be made to the Honorary General 
ter, be delivered to the whole Congress by Sir Boverton Secretary, Mr. W. Macnab, 10, Cromwell Crescent 
ade. Redwood and by Professors Haller, Paterno, and Witt, London, S.W., who will furnish any further in. 
and meetings of the sections will be held for the read- _ formation. 
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The removal of sulphur in electric furnaces for steel 
refining has been the subject of two recent inde- 
pendent investigations, of which one has been carried 
out by Dr. Th. Geilenkirchen in the daily practice 
with the Héroult furnace in the steel works of the 
Rich. Lindenberg Company in Remscheid-Hasten, 
while the other research has been made by Professor 
Bernhard Osann with a 1,000-kg. Roechling-Roden- 
hauser modified induction furnace in the Roechling 
works at Voelklingen. These two papers are given in 
full in ‘‘ Stahl und Eisen.’’ 


The Heroult Furnace. 


The fact that an effective removal of sulphur takes 
place in the Héroult furnace is proved by Dr. Geilen- 
kirchen by the results of 1,000 successive charges in 
the ordinary daily practice of the Rich. Lindenberg 
Company. Of these 1,000 successive charges 74.3 per 
cent. gave a steel containing not more than 0.010 per 
cent. of sulphur, while 95.8 per cent, of all charges 
gave a steel containing not more than 0.015 per cent. 
These good results were not due to the use of especi- 
ally pure raw materials, as is proved by the follow- 
ing figures, which give the percentage of sulphur in 
the liquid steel charged into the electric furnace for 
refining during the same period : — 


0.114 0.133 0.035 0.099 0.055 0.069 
0.076 0.204 0.070 0.500 0.075 0131 
0 050 0.100 0.058 0.037 0.070 0.450 
0.158 0 064 0.142 0.086 0.045 0.060 
0.056 0.123 


Ts give the metallurgical rationale of the removal 
of sulphur in the Héroult furnace, Dr. Geilenkirchen 
first compares the latter with the basic open-hearth 
furnace. In the molten steel bath sulphur is chemi- 
cally combined with iron and manganese. These sul- 
phides are soluble both in the steel bath and in the 
slag. The amount of sulphides passing into the slag 
will be the greater, according to the height of the 
temperature, the basicity of the slag, and its content 
of lime and manganese oxide. 

These conditions can be easily fulfilled in the 
Héroult furnace. The temperature of the slag below 
the arc is exceedingly high. It is, therefore, possible 
to make the basicity of the slag at will as high as 
desired. It is especially possible to make the content 
of lime considerably higher than in any other process, 
Under these circumstances the removal of sulphur in 
the Héroult furnace in the way sketched above must 
proceed much further than in the basic open-hearth 
furnace. Nevertheless it cannot be complete from 
this single point of view, because according to the 
laws of equilibrium sulphides must always remain in 
the steel bath as long as the latter is in contact with 
a slag containing sulphides. Of course, by renewing 
the slag and using a new slag free from sulphur, 
more sulphur will be removed from the steel bath. 
But this method takes time and is expensive. 

If the sulphur is to be removed completely, it is 
necessary to bind it quantitatively in form of a sul- 
phide insoluble in the steel bath. The only sulphide 
which is to be considered is calcium sulphide. But if 
calcium sulphide is present in the slag, it has a great 
tendency to oxidise and form the sulphate CaSO,. 
According to Finkener’s experiments this will react 
with iron without fail according to the equation : — 

(1) CaSO, +4 Fe=FeS+3 FeO +CaO. 

The sulphur then passes back into the steel bath. 
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The Change of Iron Sulphide into Calcium 
Sulphide. 


With respect to the change of iron sulphide into 
calcium sulphide, it is known that it requires the 
presence of a strong reducing agent. For instance, 
the reaction by which sulphur passes into the slag in 
the blast furnace is: — 

(2) 2Ca0+2 FeS+C,=2CaS+Fe,+2C0. 

The same reaction may take place in the open-hearth 
furnace with simultaneous reduction of the carbon 
content of the slag; it will take place directly at the 
contact surface between steel bath and slag. The 
same reaction will also occur in the Héroult furnace 
if high-carbon and high-sulphur steel is treated. How- 
ever, the easiest way of operating a Héroult furnace 
is to feed it with molten decarbonised and over- 
oxidised iron so that the conditions for the above re- 
action are not fulfilled. 

In the Héroult furnace the desired change takes 
place within the slag itself and is a result of its re- 
ducing nature, due to the presence of calcium carbide. 
Calcium carbide is used for the deoxidation of the 
bath and forms spontaneously in the furnace under 
the action of the electric arc. 

The strongly reducing slag first deoxidises the steel 
bath in such a way that the metallic oxides pass into 
the slag and are reduced to metal which returns into 
the steel bath, while the calcium carbide is oxidised 
to lime and carbon monoxide. After this reaction is 
completed (i.e., when the slag and the bath contain 
no longer any metallic oxides), the reducing slag acts 
on the metallic sulphides and changes them to calcium 
sulphide exactly according to equation (2) (with the 
only exception that calcium carbide acts as reducing 
agent instead of pure carbon). In this way the sul- 
phur content can be reduced to any desired amount, 
if only sufficient time is allowed for the reaction. 

It is not necessary to use pure lime. free from sul- 
phur. If the lime contains sulphur in form of calcium 
sulphate, iron sulphide will first be formed accord- 
ing to (1) and the sulphur content of the bath will be 
increased. But this will not affect the final result. 
The practically complete removal of sulphur by re 
action (2) does not depend on the quantity of sulphur 
present. The only conditions which must be fulfilled 
are a sufficient amount of lime and calcium carbide 
and freedom of the slag from metallic oxides; as long 
as oxides are in the slag, they will be preferably re- 
duced, and only after deoxidation is complete will 
the sulphides be reduced. 

It was emphasised above that any oxidation of cal- 
cium sulphide to sulphate would make success im- 
possible. In the Héroult furnace this oxidation is 
impossible for two reasons, one being the strongly 
reducing nature of the slag, and the other the fact 


. that the Héroult furnace has a neutral atmosphere, 


which distinguishes it sharply from the open-hearth 
with its oxidising atmosphere. 


The Process of Desulphurisation. 


It is now easy to sketch the process of desulphurisa- 
tion in the Héroult furnace. If the treatment begins 
with oxidising smelting, the oxidation is accompanied 
by desulphurisation in the same way as in the open- 
hearth furnace, but to a much greater extent, because 
the slag in the Héroult furnace is of high fluidity and 
therefore a good solvent. The sulphur passes into 
the slag in form of sulphides of iron or managnese. 
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During the following deoxidation period (with which 
the electric-furnace treatment will begin in general) 
iron and manganese sulphides will pass into the slag 
as long as the latter contains oxides. But this will 
have no effect on the final result. The removal of 
sulphur during the deoxidation period really begins 
only when the slag no longer contains metallic oxides. 
Then calcium sulphide is formed by reaction (2), as 
described before. 

Practical experience confirms these views. In the 
beginning of the treatment the removal of sulphur is 
quick, as a result of increasing temperature. Then 
follows a period during which the sulphur content re- 
mains practically constant until the slag gets free 
from metallic oxides. The slag then disintegrates to 
a white powder. Beginning from now on, the removal 
of sulphur is again rapid, until the final results, given 
above, are reached. 

In this process two points are of special importance. 

First, desulphurisation in the Héroult process is not 
a separate operation, but accompanies the deoxidation. 
In the Héroult process it may, therefore, be said to 
be impossible to retain any appreciable amount of sul- 
phur in a thoroughly deoxidised charge; and this is 
true whether the sulphur content of the raw material 
is high or low. 

Secondly, the desulphurisation in the Héroult pro- 
cess goes on without any effect on the chemical com- 
position of the steel bath in other respects. This is 
of importance for various branches of the steel in- 
dustry, but especially for foundry practice, if for 
special castings a low content of manganese or silicon 
is required. Cast iron of such composition contains 
often too much sulphur. For such purposes a low 
grade of pig-iron, with small amounts of manganese 
or silicon, may be refined in the Héroult furnace; and 
it does not matter. what the content of sulphur is. 
Dr. Geilenkirchen gives the results of two experi- 
ments made in this direction. The figures given in 
the following analyses under “S before” and “S 
after,’ are the sulphur percentages before and after 
treatment in the electric furnace : — 


C. Mn. Si. P, Sbefore. Safter. 
3.00 0.69 2.17 0.468 0.496 0.005 
3.64 0.57 0.49 0.356 0.450 traces. 


In the first case the percentage of carbon was reduced 
in the electric furnace by addition of scrap. 


The Roechling-Rodenhauser Furnace. 

Professor B. Osann, in his essay based on experi- 
ments with the Roechling-Rodenhauser furnace, also 
emphasises that the removal of sulphur in the electric 
furnace is essentially due to the formation of calcium 
sulphide. His experiments were made with molten 
soft steel of 0.1 per cent. C. 

In the first period of the treatment the phosphorus 
is removed. This may be successfully done by means 
of lime and roll scale. Lime alone or lime and man- 
ganese ore do not give satisfactory results. The re- 
moval of phosphorus by oxidation requires evidently 
a substance giving off oxygen, in this case iron oxide, 
Until the phosphorus is removed, it is therefore impos- 
sible to begin with carburisation. Further, since re- 
moval of sulphur is possible only with a slag free 
from iron, desulphurisation cannot start at an earlier 
moment. Carburisation is carried out by charging 
retort coal in bags. Desulphurisation requires a slag 
made from lime and fluorspar, with additions of ferro- 
silicon. The refining process consists, therefore, of 
three steps; removal of phosphorus, carburisation, 
and removal of sulphur. The latter two steps may 
start simultaneously. 

Of the eight runs described by Professor Osann the 
following two are reproduced in Table I. because they 
represent normal operation. In the first period of the 
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process, as shown in the table, the phosphorus is re- 
duced to the desired amount. The fact that after 
this first period the phosphorus slightly increases 
again is due to the silicon addition. The old slag 
from the dephosphorisation period had not been com- 
pletely removed and the phosphoric acid in it was re- 
duced by the silicon, so that phosphorus returned into 
the steel bath. 

Concerning the reactions by which sulphur is re- 
moved, there was some uncertainty in the past. It 
was first tried to remove the sulphur by means of lime 
to which fluorspar was added to get a fluid slag. It 
was not known at that time that a slag practically 
free from iron was absolutely necessary. The suc- 
cessful removal of sulphur requires a slag of lime and 
fluorspar with additions of ferro-silicon. 

As soon as the dephosphorisation slag has been re- 
moved, ferro-silicon in large pieces (of egg size) is 
charged (together with the carbon for deoxidation). 
After a slag has been formed, the same ferro-silicon 
alloy, reduced to pea size, is thrown on the slag and 
this is repeated until the desired result is obtained. 

The quantity of ferro-silicon charged in large pieces 
is so proportioned that the bath would contain about 
0.5 per cent, silicon if there were no losses. Only 
for steels, the silicon content of which must be low, 
less ferro-silicon is used. The author always used 
50 per cent, ferro-silicon. The ferro-silicon is first 
charged in large pieces because its action is intended 
to extend over a longer period. 

The two charges 1 and 5, about which details are 
given above, represent normal methods of working 
for hard steel and soft steel respectively. 

Other comparative charges, described by Professor 
Osann, show that the sulphur is not removed if ferro- 
manganese is substituted for ferro-silicon. The re- 
sults are still more unsatisfactory if lime and fluor- 
spar alone are used (or with some sand) without ferro- 
manganese or ferro-silicon. 


TABLE I, 
tUN 1 (HARD STEEL). Composition. 
C7 a. & 2 Ss. 
After treatment with roll scale ... 0.105 0.204 0.016 0.012 0.069 


Addition of 5 kg 50% ferrosilicon 
(egg size) and 15 kg coal. Slag 
made from 10 kg lime and 4 kg 
fluorspar. When slag was fluid, 
the composition of bath was... 1.07 0.248 0.092 0.020 0.044 
5kg lime, 2kg 50% ferrosilicon (pea 
size) and 2 kg fluorspar thrown 
on slag ... wi ain fi an 
Since the slag was stiil dark, an- 
other addition of 1 kg 50% ferro- 
silicon and 1 kg fluorspar was 
made. The colour of the slag 
became lighter ui “A -- LOT 0.463 0.19 0.015 0.016 
Again 2kg 50% ferrosilicon and 2 
kg fluorspar added. The slag now 
white. Furnace tilted _... - 1.95 0.263 0.25 0.016 0.008 
Composition of the last slag: 28.66 SiOQo, 43.30 CaO, 2.59 FeO, 0.70 
MnO, 0.45 S, iron 2.22. 

Run 5 (Sort STEEL). C. Mn. Si. P. 8. 
Charged ... sie van a -- 0.139 0.435 0.014 0.053 0.053 
After treatment with roll scale (15 

kg)and lime, and removal of slag 0.109 0.406 0.016 0.026 0.053 
Charged 6 kg 50°/, ferrosilicon (egg 

size) and slag made from 15 k 

lime and 6 kg fluorspar. 10kg 0 

pea size ferrosilicon added 0.141 0.406 035 0.031 0.020 
Some time later... me oe .. 0.127 0.406 0.34 0.031 0.016 

Composition of last slag : 19.48 SiOz, 63.70 CaO, 2.8 AloOs, 5.44 
MgO, P trace, 1.47 5, 0.77 FeO, 0.54 Fe.0,, 0.98 total iron, 0.09 total 
manganese. 


1.07 0.234 0.096 0.013 0.028 


Analyses of the Slags. 

The analyses of the slags given for the different 
charges show clearly the relation between iron con- 
tent of the slag and sulphur content of the bath. If 
the slag contains considerably more than 2 per cent. 
of iron, the removal of the sulphur is unsatisfactory. 

Professor Osann concludes that an iron content in 
the slag prevents desulphurisation of the steel bath, 
on account of the reaction FeQ0+CaS=FeS+Ca0, 
which is strongly exothermic reaction. He emphasises 
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the difference between removal of sulphur as man- 
ganese sulphide and as calcium sulphide. Sulphur is 
removed as manganese sulphide in the mixer. A con- 
tent of ferrous uxide in the slag is not detrimental in 
this case (because the reaction FeQ+ MnS=FeS + MnO 
evolves so little heat at ordinary temperature that 
it may be assumed to proceed in the opposite direction 
at higher temperature). A complete removal of 


sulphur is, however, impossible in this way. It re- 
quires the formation of calcium sulphide. 
A substitute for lime has not yet been found. 


Alkali metals, which are preferably employed as 
carbonates (not as chlorides), are effective, as experi- 
ments in Voelklingen have shown. But they are 
expensive and destroy the brickwork of the furnace. 

The use of magnesia (which comes any way from 
the furnace walls into the slag) is not successful, nor 
the use of manganese oxide. A high content of man- 
ganese in the steel bath (up to 1 per cent.) has no 
influence on the sulphur content below 0.05 per 
cent, 

To reduce the iron oxides in the slag, only ferro- 
silicon has been found effective, besides carbon, which 
alone, however, is insufficient. The high oxidation 
heat of silicon manifests itself by inducing the reaction 
2 FeO +Si=2 Fe+SiO, and producing a high tempera- 
ture in the slag. Manganese is no efficient substitute, 
nor has caleium carbide been found effective in the 
induction furnace. The formation of calcium carbide 
(which is easily detected by the smell of acetylene 
when the white slag disintegrates or is wetted) must, 
therefore, be considered to be simply a secondary 
phenomenon. A high temperature helps the removal 
of the sulphur. 

Professor Osann finally remarks that possibly a 
gaseous compound, silicon sulphide, plays a part. 
This is not impossible, but has not yet been proved. 





British Foundrymen’s Association. 


Lancashire Branch. 


The annual meeting of the Lancashire Branch was 
held in the School of Technology, Manchester, on 
Saturday, April 3, Mr. R. W. Kenyon presiding. 

Following the Secretary’s report, which stated that 
the series of papers read during the session had been 
of first-class scientific and practical importance, and 
had developed more usefulness in the form of discus- 
sion than previously, the following officers for the 
coming year were appointed : —President, Mr. R. W. 
Kenyon, Accrington ; Vice-Presidents, Mr. G. 
Buchanan, Wrexham; Committee, Messrs. T. W. 
Holt, J. Kenyon, T. W. Markland, J. Penlington, W. 
H. Sherburn, J. Simkiss, H. S. Skelton, and W. 
Wright; Hon. Secretary, Mr. H. Sherburn, War- 
rington. : 

Important matters concerning the future of the 
Branch were discussed, and dates were arranged for 
visits to the works of Messrs. Musgrave & Sons, 
Limited, Bolton, and the Locomotive Works of the 
Lancashire and Yorkshire Railway Company, Nor- 
wich, in accordance with their kind offers. 

It was decided to hold the next annual dinner in 
October. An extra meeting was also ~~ for 
Saturday, May 1 to hear a paper by Mr. Penlington, 
which had been unavoidably postponed. 

Votes of thanks to the officers for their services 
during the past year concluded the business of the 


meeting. 
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A Workshop Microscope. 


The microscope shown in the accompanying i!lus- 
tration was designed by Mr. J. C. Stead, F.R.S., for 
the convenience of engineers, iron and steel founders 
and other workers in metals, who occasionally require, 
in their workshops, the use of a compound microscope 
of the most simple form. As the metal objects ex- 
amined are opaque, the necessity of any substage ap- 
paratus is avoided. 

The stand, as may be seen from the illustration, 
is mounted un a tripod base. The legs of this tripod 
may be lengthened or shortened, by rotating the 
milled heads on them, in order to compensate for any 
unevenness of the surface of the object under ex- 
amination. The lower ends of the legs are fitted with 
hard steel points. 

For focussing the optical tube slides in a cloth 
lined fitting through the centre of the plate of the 





A SimpLe Microscope FOR THE FOUNDRY. 


tripod; when the focus has been found the tube may 
be fixed by a small clamp-screw. 

The silvered reflector is placed in an argular slit 
in the objective, to which a small electric lamp is so 
attached, that when the current, from a portable dry 
battery, is turned on, the object is perfectly illumin- 
ated. The battery is contained in a small wooden case 
fitted with a switch. 

This apparatus has been supplied to the Royal 
Arsenal, Woolwich, and to many large firms at home, 
on the Continent, and in America. 

The makers are Messrs. James Swift & Son, of 81, 
Tottenham Court Road, London, W. 





A sTATEMENT that Babcock & Wilcox, Limited, con- 
template a capitalisation of the company’s reserve fund, 
which stands at £400,000, has been officially denied. 


Unper the auepices of the Bradford Engineering 
Society a lecture was delivered recently at the Tech- 
nical College by Mr. Percy Longmuir, of Sheffield, on 
“ Cast-Iron.”” Mr. H. W. Morley presided over a fairly 
large attendance. In the discussion which followed, it 


was suggested that a branch of the British Foundry- 
men’s Association should be formed in Bradford. 
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Bronze in South America before the Arrival of 
the Europeans. 


Until recently doubts have existed as to the use of 
an actual alloy of copper and tin in South America 
before the conquest by Europeans, for there was a 
lack of exact data in regard to the composition of the 
metal from which objects collected by archeologists 
were made, and, also, there was lacking positive 
evidence as to the existence in those regions of very 
rich tin-bearing deposits, which are to-day actively 
exploited. M. Adrien de Mortillet, Honorary Presi- 
dent of the Société Prehistorique de France, has, 
however, published the results of certain chemical 
analyses made on some fifty specimens, different in 
nature and origin, which furnish decisive proofs re- 
garding the use of such alloys in the South American 
continent. The first series of analyses were made on 
objects collected from the ancient ruins of Tiahuanaco, 
near Lake Titicaca, north of the high Bolivian 
plateau; in the vicinity of Yura, between Uyani and 
Potosi; from the Republic of Eucador ; from localities 
north of the Argentine Republic, between Salta and 
the Bolivian frontier. The second series of analyses 
relate to objects discovered in the valleys along the 
eastern side of Cordillera, north-west of the Argentine 
Republic. 

The objects included bolts in the form of a double 
T, used to bind stones in walls; knives with perpen- 
dicular tangs in the centre of their blades; circular 
pieces of thin sheet metal; pins with large flat heads ; 
flat, thin axes;; heavy, thick axes; bells shaped like 
the flattened body of a cone; metal rods with one 
end sharpened; an axe with a large, thick tang, and 
other objects. The results 6f a few of the analyses 
are tabulated herewith : - 

















; i- | Sul-! 
Region. lonicet..conper Tin. po Zinc. a Iron. bl 
| ! 
Bolivia ... mit! 98.64 -- — | — — | 0.43] 0.87 
ee wee eS 0.12 — Tr. | 1.63} 2.55 
” ...| Knife 93.10 | 5.83 ° 0.65 - 0.06 | 0.36 — 
» «| Pin ...| 9141 | 7.70 1; 030 — O11 | O41 - 
«= ww-| Axe...| 97.23 | 219 | 0.12 0.16 | 0.37 > 
” ...| Plate 59.20 - 39.33 — 33 — 
Eucador .... Axe ...| 99.43 _ 0.22 -- 0.27); — 
Argentina | Chisel} 99.70 | — 0.08 — 0.17 - 
o «| Disc...| 97.02 | 2.48 | O11 — 0.31 - 
» «| Knife | 95.97 3.65 | 0.13, — 0,21 
» | Bell...) 95.60) 392 | 014) — 029; — 
»  +| Ball...) 89.85 9.40 | 0.32) — _ O41 
° | Axe 91.40 | 7.38 — — 1.05 —- 
’ 93.58 6.06 Te. - —- -- - 
. | Dise 94.57 543 | Tr — - _ — 
’ ’ 83.47 | 16.53 ‘ae _ _— 


An examination of the analysis of all the objects 
treated showed that six were of copper, forty-one of 
bronze, and one of brass. Three of the copper pieces 
were nearly pure, containing more than 99 per cent. 
copper, and only a few tenths of 1 per cent. of lead 
and iron. Like all products of a primitive metal- 
lurgy, the bronze objects contain, besides copper and 
tin, certain other metals, but in very small pro- 
portions. The majority of the analyses showed lead 
(from 0.07 to 1.80 per cent); in only two specimens 
was more than 1 per cent. found. Zine was discovered 
in several discs from Argentina to the extent of 0.81 
to 1.65 per cent. Antimony was encountered in very 
small quantities, but quite uniformly, in all the 
Bolivian bronzes, the amount generally being 0.06, and 
rarely up to 0.17, while it was totally lacking in those 


from Argentina. Bismuth, in quantities from 0.23 to 
0.82, was found in several of the Argentine bronzes, 
while in two specimens of the same origin nickel was 
present in percentages of 0.78 and 2.04. Silver also 
was scarce, one specimen having 0.22 per cent., and 
two others only a trace. Iron, on the other hand, 
was contained in nearly all the bronzes analysed, in 
proportions varying from 0.08 to 1.79 per cent., the 
majority containing less than 1 per cent. It is evident 
that the iron, as well as the other accessory metals 
just mentioned, were not introduced intentionally into 
the composition of the bronzes. They were probably 
found naturally either in the copper and tin ores 
used, or in the attle around these ores. 

The proportions of copper and tin in these bronzes 
were very variable. The specimens from Tiahuanaco 
contained from 5.83 to 7.70 per cent. of tin, while 
those from Yura contained from 2.10 to 10.72 per 
cent. In the bronzes from Argentina the variance in 
the tin content was still greater, being from 1.57 to 
16.53. Altogether, of forty-one pieces examined, only 
four were found to contain more than 10 per cent. 
of tin—the normal proportion in bronze. The mix- 
ture of these two metals was certainly intentional. 
It furnishes irrefutable evidence that the tribes living 
in the minera!-bearing regions of the Bolivian and 
Argentine Andes, before the advent of the Europeans, 
were familiar with tin, and that they knew how to 
extract and alloy with copper. But the unequal pro- 
portions of tin shown in their bronzes demonstrates 
that they possessed only quite rudimentary ideas on 
the metallurgy of this latter metal. 

The refining of metals was very imperfect, and the 
combination of the constituents rather empirical, for 
it is not in the objects in which a large proportion of 
tin would have been particularly useful that the 
greatest percentage occurs. In the metal of a knife 
from Tiahuanaco, for instance, only 5.83 per cent. of 
tin was found, while a pin contained 7.70 per cent. 
From Yura, also, a very thin cutting axe had in its 
composition only 1.10 per cent., while two other 
objects that were purely for decorative purposes con- 
tained up to 9.30 and 10.72 per cent. of tin. In the 
case of some of the Argentine bronzes a knife con- 
tained only 3.65 per cent. of tin, while a bracelet ha 
13.69 per cent, f 








Sree, Propuction or Canapa.—The returns for the 
past year from eight companies making steel showed 
a total output of ingots and castings of 588,763 short 
tons, valued at $9,233,602, as compared with 706,982 
tons, valued at $15,612,590 from seven companies in 
1907. These figures are made up as follows : — 











1907. 1908, 
Roser ase Tons. | Dols. | Tons. | Dols. 
Ingots— Sie o 
Open-hearth (basic) 459,240 9,157,703 443,442 6,001,27 7 
Bessemer (basic) .... 225,989 4,293,791 135,557 2,535,287 
a oe 
Open-hear acid 
pow basic) ... one 20,602 2,031,380 9,051 617,126 
Other steels ... aa 1,151 | 129,716 713 79,912 
706,982 15,612,590 | 588,763 9,233,602 
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Analysis of Cast Iron. 


British Foundrymen’s Association ::Lancashire Branch. 


Before the Lancashire Branch of the British Foundry- 
men’s Association recently a paper on the above subject 
was read by Mr. H. P. Mason. We reproduce the 
paper herewith : 

‘The average foundryman using grey iron has in the 
past placed too much reliance on the chemical analyses 
and aseertions of the pig-iron manufacturers, who are 
supposed to know all about the quality of their pro- 
ducts. Although chemists are extensively employed by 
these makers, their time is usually too fully occupied 
in analysing the raw materials used in the blast-fur- 
nace for them to devote much attention to their finished 
product. Certain daily routine analyses are made to 
estimate the silicon and phosphorus; but’ in the ab- 
stract the maker has no very deep knowledge of the 
material he is selling, although, on the whole, he has 
more than his customer, the foundryman. There are, 
however, exceptions. In a separate class are a small 
minority of makers who can conscientiously supply metal 
to analysis. In another class are, for instance, makers 
producing iron for steel making to specified analysis, 
who generally have an excellent knowledge of their 
iron, sometimes to the detriment of the ironfounder, 
who may be supplied with such material as is unsuit- 
able for the steel works. The material supplied may 
or may not suit the founder, according to his class of 
work. There are other makers with foundries of their 
own who will not invariably retain for their own con- 


sumption, the “* kishy ” or other unsuitable iron made 
by them. 
Constituental knowledge, obtained first-hand, is con- 


sequently to be preferred, and this paper is an attempt 
to give foundrymen an idea of the simplicity and celerity 
with which reliable technical chemical analyses can be 
obtained, paying due regard to practical difficulties. 
Sometimes more is expected of chemical analysis than 
it is able to perform, yet, if properly applied, even 
in the present unsatisfactory state of our knowledge, it 
is necetaary to the economical running of a foundry, 
as it ensures intelligent mixing, enables advantage to 
be taken of varying market prices, and facilitates the 
selection of better quality pig often at no increase in 
cost. It disperses the glamour which in many cases 
envelops high-priced irons of indifferent quality, so 
that they may be dispensed with. By its aid many 
machining problems are solved, and in some _ cases 
wasters, which without reason are put down to bad iron, 
are traced to an entirely different source. 

With the actual manufacture of the pig-iron, the 
foundryman has little or no concern. Generally, the 
molten metal is cast from the blast-furnace under vary- 
ing climatic conditions, in open sand moulds, at tem- 
peratures which vary with the working of the furnace. 
What the fracture of the iron really shows is its state 
of crystallisation, which is determined by its rate of 
cooling, and, under the conditions ruling on the pig-beds, 
to a lesser extent by its composition. 

To emphasice this point, the limits of a considerable 
number of partial analyses made by the writer, of cor- 
rectly yraded No. 3 iron of the same brand, may be 
given, particular attention being directed to the total 
carbon and silicon contents. 


Per cent. 
Total carbon 2.75 to 3.50 
Silicon... in = a inn 1.80 to 4.00 
Sulphur ae ; nc aid 0.04 \ 
Phosphorus ... ae! ; 1.30 }Average 
Manganese .. . ws mn << - See 


Phosphorus and manganese vary according to the raw 
materials used, and differences in the amounts of these 
elements in the same brand will occasionally be found 
to be considerable, although as a rule they are 
fairly constant. The silicon will often vary as much as 
1 percent. in the same cast: Fracture and silicon con- 








tents seems to be a favourite combined basis for pig- 
iron specifications, and the writer was at one time in- 
clined to regard this as ideal, but further experience 
has convinced him that total carbon and silicon with 
limitations to the other constituents (practically a com- 
plete analysis), would be preferable. ‘Lhe practical difti- 
culties are such as could be overcome; the real difticuty 
the maker would have to contend with would be finding 
a market for his unsuitable metal. 

A pig from the middle of each bed of the cast of iron 
is usually selected and broken, and the iron in the bed 
shipped according to the fracture of the broken pig. 

In sampling pig-iron from a truck, it is advisable to 
take samples from pigs at different ends of the truck, 
as the iron may even be from different furnaces. The 
writer has found a variation of 1 per cent. manganese (an 
element which does not usually vary much) in pigs 
from the same truck. Even from the different parts of 
a fracture of a pig we find a variation in the quantities 
of the elements, due to segregation, and it will be seen 
that sampling pig-iron is by no means the easy thing it 
appears on the surface. To obtain a _ representative 
sample the following method is advocated, which the 
writer has used with success for several years:—A piece 
should be broken out of the middle of a pig and sand- 
blasted to remove sand from the skin, the presence of 
which in the sample would interfere with the analysis, 
and especially so with the silicon estimate. A 4-in. 
drill should be used to take off the skin, and drillings 
then taken with a }-in. flat drill from the round to the 
flat side. (A flat drill is to be preferred to a twist drill 
on account of the drillings being obtained in a finer 
state of division.) All the drillings should be placed 
in a suitable bottle, and mixed by being well shaken. 
What is required in a chemical estimate of pig-iron is 
not so much the absolute scientific accuracy of a single 
analysis as a number of results, giving an idea of the 
average composition of the iron and the limitations of 
various constituents. To obtain these analyses, there 
are certain essentials:--The methods used must not be 
too costly, must be reliable, as rapid as possible con- 
sistent with accuracy, and not require too much atten- 
tion to work them. 

The apparatus required in an iron works laboratory 
is not of an expensive nature. A good short beam 
balance, a rough balance, a still for pure water, a 
gas muffle furnace for ignitions, and a level cast-iron 
plate, about 3 ft. by 2 ft., and 4 in. thick, heated by a 
tube burner, for evaporations, are essential. The 
muffle and plate should be placed in a cupboard pre- 
ferably lined with glazed bricks, and fitted with a 
positive draft to convey away acid fumes; and a 
compartment isolated from the working room should be 
provided for the balances. Bottles, beakers, burettes, 
flasks, funnels, and other incidental apparatus are re- 
quired, but £70 should cover the cost. 

Before the chemist can say how much of any element 
exists in the sample submitted to him, it is necessary 
that he use some means of separation, or change into 
some form which can be measured the element he is to 
determine. To attain this end, certain properties of 
reaction are made use of. Chemical change is most 
complete when the interacting substances are in the 
state of gas or miscible liquids, and least perfect 
between solids. So the aim of the analyst is to first 
bring his material into the liquid form, as being most 
convenient, and then, by the addition of other suitably- 
selected substances, he can change the state of the 
element he wishes to determine into some form in which 
he is able by other chemical reactions to measure the 
amount present, or, if the change is into the solid 
state, to mechanically separate and measure it. 

This mechanical separation is one of the most im- 
portant operations the iron analyst has to deal with. 
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The old stereotyped method of filtering through a cone 
of folded paper is only used in cases where the filter 
must be dry. Filtration through layers of paper pulp 
or asbestos is the course generally adopted. A special 
crucible invented by Gooch is largely used. and atten- 
tion might be ‘drawn to a form of filter tube, designed 
by the writer, which is very useful for routine estima- 
tions. In this tube the stem is separate from the body 
and is ground in, so that it is held in position and 
forms a ledge on which a porcelain filter dise can rest. 
This dise carries a felt of ashless paper pulp which re- 
tains the solid particles. The stem, being made slightly 
longer than the tube body, can be used to eject the 
filter felt, which. in its passage down the tube, effectu- 
ally removes and carries with it any particles adhering 
to the sides. 

Tho elements usually determined in iron are graphite, 
combined carbor, silicon, sulphur, phosphorus, and 
manganese; and the liquid state necessary for their 
separation is that of solution, which is produced by 
the chemical action of acids changing the metal into 
soluble salts. The acids used to effect solution are 
nitric, hvdrochloric, and sulphuric acids, used separately 
or in mixtures. 

Strong nitric acid has very little action on iron, but 
dilute nitric acid, specific gravity 1.20, containing about 
34 per cent. true nitric acid. attacks it violently, convert- 
ing the iron present into soluble ferric nitrate, and man- 
ganese into soluble manganous nitrate. Combined 
carbon is dissolved and imparts a brown colouration to 
the solution, but the graphite vremains undissolved. 
Silicon is retained in solution, but is apt to become 
vrecipitated as gelatinous silicic acid on continued boil- 
ing of the solution. 


Estimation of Manganese. 


A method worked out bv Reddrop and Ramage, and 
modified by Ibbotson and Brearley, is the ideal method 
for the estimation of manganese. This is known as the 
bismuthate method. The principle is, that the man- 
ganese is oxidised to permanganic acid in a cold nitric 
acid solution. Permanganic acid being of itself an 
oxidising agent. an excess of a ferrous salt is added, 
which it can oxidise to the ferric state, and by measur- 
ing the amount unacted upon, the manganese can be 
determined. The details are as follows: 

Time taken, 20 minutes. Solutions required: 39.2 
grams of ferrous ammonium sulphate is dissolved in 
water containing a little sulphuric acid, and diluted to 
1 litre at normal temperature. 1 ¢.c.=0.1 per cent. of 
manganese on 1.1 gram of iron. 3.16 grams of 
potassium permanganate is dissolved in water, and 
dilnted to 1 litre. 1 ¢.c.=1 c.c. ferrous sulphate solu- 
tion. 1.1 gram of the sample is weighed (this weight 
bears a relation to the strength of the measuring solu- 
tions), and transferred to a 250 c.c. covered beaker. 
50 ¢.c. nitric acid (1.2) is added and boiled. The man- 
ganese, iron, and combined carbon pass into solution ; 
but the graphite remains suspended, ard is removed by 
filtration through paper pulp. The filter is washed. the 
filtrate cooled, and excess of sodium bismuthate added, 
which oxidises and removes any combined carbon, which 
would interfere. The solution is again boiled, and a 
few drops of sulphurous acid added to dissolve a slight 
brown precipitate of hydrated manganese oxide. To 
the cooled solution about 2 grams of sodium bismuthate 
is added, which converts the manganese present into 
permanganic acid. The excess of bismuthate is filtered 
off through an asbestos filter, and the filter washed with 
dilute nitric acid until free from colour. Excess of the 
ferrous sulphate solution is run in to discharge the 
colour, and potassium permanganate solution added 
until a pink tinge is again seen. 


Example.—15 c.c. ferrous sulphate used 
lc.c. permanganate solution used 
15 — 1 = 14 + .1 = 1.4 per cent. manganese. 


Estimation of Carbon. 


Tron will dissolve in an acid solution of a copper salt 
and leave a solid residue consisting of all the carbon 
present in the iron, The solution used consists of a 





saturated solution of potassium cupric chloride contain- 
ing 5 per cent. of free hydrochloric acid. 

The carbonaceous residue can be collected on an 
asbestos filter, washed, dried, and ignited in a current 
of air or oxygen, which has been previously freed from 
carbon dioalde and water, by treatment with potash 
hydrate solution and sulphuric acid. The products of 
combustion are passed over ignited platinised asbestos, 
or copper oxide, to ensure that the carbon is thoroughly 
converted to the dioxide, which gas, after being purified 
and dried, is absorbed in a tared tube containing soda 
lime. The carbon dioxide is known to contain 27.27 per 
cent. of carbon, and the weight of iron taken for the 
analysis being known, the amount existing in the metal 
can be calculated. 

The graphite, remaining insoluble in dilute nitric 
acid, can be determined in a similar manner, and the 
difference between the total carbon and the graphite will 
give the combined carbon. Special apparatus is re- 
quired. The writer uses a series of Arnold bulbs for 
purification and drying, the combustion tube being of 
porcelain containing about 6 in. of packed platinised 
asbestos, which is heated in a Huxley Setane. 

This method roughly outlined is known as the com- 
bustion method, and leaves nothing to be desired when 
used by trained analysts working on homogeneous 
material, but cast-iron drillings are not homogeneous, 
so far as the carbon is concerned, and the difference in 
the specific gravities of graphite and iron causes very 
erratic results to be obtained, the error being thrown 
on the combined carbon. If the graphite is sieved off, 
and only the coarser particles taken for analysis, the 
results are satisfactory in regard to the sample. 
Determinations of combined carbon by combustion, work- 
ing on sieved drillings are made, and the drillings are 
then used as standards in the following method for its 
estimation. 

The following method was suggested by Professor 
Eggertz, of the Swedish School of Mines, and is based 
on the comparison of the depth of the brown coloura- 
tion imparted to the solution by the combined carbon 
existing in the sample, with that produced by a known 
amount of carbon in a standard, when the metal and 
the standard are dissolved in 1.2 nitric acid. 

Method :—Time taken, 30 minutes. 

For castings, an iron containing about 4 per cent. of 
combined carbon is suitable for a standard, other 
standards being required for pig. One gram of the 
standard of known combined carbon contents, which 
are approximately those of the material to be tested, 
and the same weight of drillings, are weighed into 
7-in. by 1}-in. test tubes. 30 c.c. of 1.2 nitric acid is 
added, and the solutions heated in boiling water for 
20 minutes. At the end of this time they are cooled, 
and transferred to 50 c.c. graduated flasks, diluted to 
the mark, well mixed, and filtered through dry filter 
papers (Munktell’s No. 1 F. 11 ¢.m.). The filtered solu- 
tions are then poured into burettes and compared in a 
colour gauge, which consists of two carefully selected 
test tubes of similar bore placed in camera, the lower 
ends of the tubes being immersed in water to eliminate 
concentric rings. White light is reflected from below 
and transmitted through the liquids placed in the tubes. 
The colours are equalised, and the quantities of each 
liquid used, and ascertained from the readings of the 
burettes, are in inverse ratio to the carbon present. 
The Eggertz method is not generally advised for cast 
iron, but when modified as above, working on the com- 
paratively large quantity of drillings, it is a very re- 
liable method. 

There is a form of combined carbon known as harden- 
ing carbon, which is not determined by the preceding 
method, but in grey iron foundry practice the amount 
is very small, and may be conmtuthe ignored. It is 
estimated by taking the difference between the carbon 
obtained by combustion of the residue left on dissolv- 
ing the metal in an acidified copper salt, and that re- 
maining when it is dissolved in very dilute sulphuric 
acid in a current of coal gas. 

Graphite is estimated as follows:—Time taken, 45 
minutes. Five grams of the well-mixed drillings is 
weighed into a 400 c.c. covered beaker, 100 c.c. 1.2 nitric 
acid is gradually added, and the solution boiled well 
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until all brown fumes have disappeared. A few c.c. of 
hydrofluoric acid is added, which will eliminate as gas 
any gelatinous silica which may be formed, and which 
would retard filtration. The solution is then filtered 
through asbestos in a Gooch crucible, and the graphite 
retained is washed well with water and very dilute 
ammonic hydrate (1 per cent.) to remove any hydro- 
carbons, then, with a little dilute hydrochloric acid, and 
again well with water. The crucible is then dried, a 
drop of alcohol added, covered, and ignited at a red 
heat over a Teclu burner, allowed to cool, and weighed. 
The graphite is then removed by ignition in the muffle 
and the crucible re-weighed. Loss in weight x 20= 
graphite per cent. 

These two methods for ordinary foundry work are to 
he preferred to the combustion methods; they do not 
require so much attention, and in the hands of young 
assistants give much better results. 


Estimation of Silicon. 

Almost every British pig-iron contains small amounts 
of titanium, and for foundry iron the separation of 
silicon is best made by a modified Drown method. 
Drown suggested the use of a mixture of dilute nitric 
acid and sulphuric acid, which dissolves the iron, and in 
the absence of titanium, everything except the graphite. 
On evaporating the solution until fumes of sul; huric 
acid are evolved, the silicon is precipitated in a form 
which is easily filtered off with the graphite and separ- 
‘ted from it by ignition. A mixture containing hydro- 
chlorie acid as well as nitric and sulphuric acids gives 
better results in the presence of titanium, as a diffi- 
cultly soluble phospho-titanate of iron then de- 
composed and dissolved. 

Method:—Time taken, 45 minutes. 

Acid Mixture.—To 1,000 c.c. of distilled water, 300 c.c. 
con. sulphuric is added, and the liquid allowed to 
cool; 300 c.c. of con. hydrochloric acid is stirred in, and 
afterwards 100 c.c. of con. nitric acid added. 0.9404 
mram of the drillings is weighed into a 250 c.c. lipped, 
covered Jena beaker (this weight is taken to ensure an 
easy factor and simplify calculation). 30 c.c. of the 
acid mixture is added, and the solution evaporated down 
on the hot plate, until fumes of sulphuric acid are 
evolved. About 50 ¢.c. of hot water is added, and 
5 e.c. of con. hydrochloric acid, and the liquid boiled. 
It is then filtered through ashless pulp, washed alter- 
nately with hot dilute hydrochloric acid and cold water, 
ignited and weighed. Silica contains 47.02 per cent. of 
silicon. Weight of silicax by 50=silicon per cent. 


18 


Sulphur Estimation. 


Aqua regia is a mixture of con. hydrochloric and 
nitric acids. It is really a solution of two gases, 
nitrosyl chloride, and chlorine, and has a very powerful 
oxidising action on iron. Sulphur and _ phosphorus 
existing in the iron are, when it is dissolved in this 
agent, converted respectively into sulphuric and phos- 
phoric acids. Iron is converted into ferric chloride; 
graphite is not affected, and remains in suspension; 
silicon is converted into insoluble silica on evaporation 
of the solution to dryness. 

In the gravimetric method for sulphur estimation 
(which is the only reliable method for pig-iron), a 
solution of chlorides containing a suitable amount of 
free hydrochloric acid, in which the sulphur exists as 
a sulphate, is boiled with an excess of a solution of 
borium: chloride. An insoluble precipitate of barium 
sulphate is formed, which can be collected and weighed, 
ard as this is known to contain 13.7 per cent. of sulphur, 
that in the metal can be calculated. 

Method :—Time taken, 34 hours, 

3.43 grams is weighed into a 800 c.c. covered Jena 
beaker; a mixture of acids free from sulphur, consisting 
of 17 ¢.c. con. nitric acid and 33 c.c. con. hydrochloric 
acid, are heated in a small beaker until the solution is 
of a deep colour. and then added quietly to the drill- 
ings. The solution is then evaporated to dryness, and 
heated strongly for 30 minutes. It is re-dissolved in 
4) c.c, of con. hydrochloric acid, and the graphite and 
silica are removed by filtration through parer pulr. 
and the filter washed with cold water. The filtrate i- 
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transferred to the original beaker and evaporated to 
remove most of the acid (until a “‘ skin” forms). 6 ¢.c 
of hydrochloric acid is then added, and 30 c.c. distilled 
water, the solution is re-filtered through pulp, and 
washed free from iron salts, keeping the bulk of the 
liquid as low as possible. The solution is then boiled, 
30 c.c. of a boiling 10 per cent. solution of barium 
chloride added and digested at about ©6 deg. C. for 
two hours, when the precipitation is complete, but is 
generally allowed to remain over night. It is then 
filtered through ashless pulp, washed thoroughly with 
water and dilute hydrochloric acid, ignited and 
weighed. 

The weight of barium sulphate (after deducting any 
weight which may be due to sulphur existing in the 
acid used which has been separately estimated) x by 4= 
sulphur per cent. 

This is the most troublesome of the elements to 
estimate in an ordinary complete analysis. The writer’s 
experience is that the sulrhur in the coke used for melt- 
ing is a much greater factor for evil than that existing 
in the rig: but the regular estimation in pigs which 
show combined carbon above the average will often 
repay the trouble taken. 


Phosphorus Estimation. 


In solutions containing a little free nitric acid, am- 
monium nitrate, and orthophosphoric acid, phosphorus 
is precipitated by a nitric acid solution of molybdie acid, 
as a canary-coloured compound, ammonium phospho- 
molybdate, which, when dried at 100 deg. C., contains 
1.63 per cent. of phosphorus. 

Vethod:—Molybdic Reagent.—50 grams of molybdic 
acid is dissolved in 80 ¢c.c. ammonic hydrate and 120 c.c. 
water. To this solution is quickly added 750 c.c. of 
1,2 nitrie acid. 

One gram is weighed into a 400 c.c. covered, lipped 
beaker, and dissolved in 25 ¢.c. aqua regia, which is 
made up as required, evaporated to dryness and baked, 
re-dissolved in 20 ¢.c. hydrochloric acid, evaporated to 
low bulk, diluted and filtered through pulp to remove 
graphite and silicon. The filter is washed with dilute 
hydrochloric acid and water. Decided excess of am- 
monic hydrate is added, and the solution just cleared 
with con, nitric acid. 50 c.c. of the molybdic reagent 
is added, the solution well shaken and allowed to settle. 
It is then filtered through a tared Gooch crucible con- 
taining a dried pulp filter, washed with 2 per cent. 
nitric acid, and dried at 100 deg. C. Weight of pre- 
cipitate x by 1.63= phosphorus per cent. 

Instead of weighing the yellow precipitate it may be 
treated by the process proposed by Handy, which is an 
excellent method for routine work. 

Method :—Time taken, one hour. 

Caustic soda, free from carbonate.—12 grams of 
pure sodium hydrate is dissolved in distilled water, a 
little barium hydrate solution added to precipitate any 
carbonate which may be present in the solution, which 
is diluted to 2 litres. This is allowed to stand overnight 
and filtered. 1 c.c.=0.02 per cent. P. (approx.). 

Nitric acid.—18 c¢.c. con. nitric acid is diluted to 
correspond with the caustic soda solution. 


Phenolpthalein.—0.1 gram is dissolved in 100 c.c. 
alcohol. 
Potassium nitrate.—250 grams is diseolved in 1 


litre of water. 
The precipitate obtained from 1 gram of the drillings 
is filtered through an 11 c.m. Munktell No. 1 paper, 


washed well with 2 per cent. nitric acid, and the 
saturated solution of potassium nitrate to remove the 
acid. Tt is then washed off the paper into a 300 c.c. 


registered flask. Excess of the caustic soda solution 
(which has been previously standardised on a material 
of known contents) is run in. 4 c.c. phenolpthalein 
is added. and the pink colour iust discharged with the 
nitric solution. 


Estimation of Titanium and Other Elements. 


Such are methods used for the estimation of the 
common elements in cast-iron which have the chief 


effect on its physical properties, and a so-called com- 
plete analysis can be easily obtained in a working day, 
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but it is often forgotten that other elements exist whicn 
may have a decided influence. ‘Titanium and vanadium 
are constituents in almost every sample of British pig- 
iron, but are not determined as they ought to be; for, 
with the knowledge we have of the increase in strength 
produced by the addition of small amounts of these 
elements to cast iron, it would be rash to assert that 
they are without influence, when irons containing them 
are mixed with irons which may be practically void. 

Titanium in nitric acid solution gives a brown coloura- 
tion with hydrogen peroxide, but this simple method, 
unfortunately, cannot be used for cast iron, as titanium 
is in British irons invariably accompanied by vanadium, 
which gives a reddish colouration with the same reagent. 

Titanium in the presence of phosphorus is left as an 
insoluble phospho-titanate of iron, when iron contain- 
ing it is dissolved in hydrochloric acid. This compound, 
when fused with potassium carbonate, is decomposed 
into insoluble potassium trititanate, which may be ren- 
dered soluble by fusion with potassium bieulphate; titanic 
acid being precipitated from a reduced solution. 

Method :—Five grams of the drillings, and, in the 
case of a non-phosphoric iron, $ gram of ammonium 
phosphate crystals, are dissolved in hydrochloric acid, 
and evaporated to dryness to render the silica insoluble. 
The dried mass is re-diesolved in hydrochloric acid, 
diluted and filtered through pulp. The filter is washed 
well with dilute hydrochloric acid and cold water and 
transferred to a platinum crucible. It is then ignited 
to remove graphite, and the silica is eliminated by 
evaporation to dryness with about 4 c¢.c. of hydro- 
fluoric acid, and two drops of sulphuric acid. The 
residue is then fused with excess of potassium car 
bonate and treated with hot water, which removes the 
phosrhorus and leaves the trititanate of potassium in- 
soluble. This is filtered through pulp. and the filter 
after being washed is ignited and fused with excess of 
potassium bisulpate. The fusion is then extracted with 
hot dilute hydrochloric acid, a few c.c. of sulphurous 
acid is added. and the solution boiled. The titanium 
will be precipitated as a fine cloud, and would require 
long boiling for its completion, but if the free mineral 
acid is replaced by acetic acid, by the addition of an 
excess of hot ammonium acetate, the titanium is at once 
precipitated and can be filtered off through an ashlees 
filter, washed and ignited to titanic acid, which con- 
tains 60 per cent. titanium. 


Vanadium. 


Vanadium may be readily estimated volumetrically. 
The solution of vanadic acid in sulphuric acid is re- 


duced to tetroxide by sulphurous acid, and re-oxidieed 
by means of standard potassium permanganate. 

Method :—Potassium permanganate solution: 1.234 
grams of the salt dissolved in 1 litre of water. 1 c.c.= 
0.02 per cent. vanadium on 10 grams of sample. Ten 
grams of the drillings is aissolved in 500 c.c. of dilute 
sulvhuric acid (1 to 10), without access of air, filtered, 
and well washed with hot water. The filter is then 
ignited, mixed with an excess of sodium carbonate, and 
fused. The melt is dissolved in hot water, filtered, and 
the filtrate after acidifying with sulphuric acid is re- 
duced with a little sulphurous acid. The excess of 
sulphur dioxide is boiled off and the solution titrated 
with permanganate, re-reduced, and retitrated 

Small amounts of copper, arsenic, and chromium, are 
often present, and may not be of much account, but 
such cannot be said of the two to five hundredths of 
1 ver cent of hydrogen, nitrogen, and an even smaller 
quantity of carbon monoxide, which are present, and 
are, no doubt, the cause of sponginess and scattered 
iron. A chemical determination in the drillings is no 
guide to the amount of these gases originally present in 
the metal, as gas is set free during the drilling operation. 

Parry, in 1883, found that roughly the gases in grey 
pig-iron consisted of, by volume :—Hydrogen, 75 per 
cent.; carbon monoxide, 3 per cent.; and nitrogen, 5 
per cent.; and no doubt his method of heating the 
metal in vacuo would have to be adopted if reliable 
results in gas determination were deemed necessary. 
From one volume of grey pig he found as much as 
21 times its volume of gas. 

The gas chiefly consists of hydrogen, and the use in 
this country of desiccated blast which has given such 
good results in blast-furnace practice in America, and 
also, too, in the Bessemer process, will possibly be a 
step in the direction of obtaining iron free from hydro- 
gen. 

A complete analysis recently made by the writer of 
a No. 3 Derbyshire pig gave :— 


Graphite carbon : _ ails _ ine 2.90 
Combined carbon... jf ; ee ea 0.20 
Hardening carbon os at Sd we — 
Silicon ... - a= J wl es a 3.00 
Sulphur ... ss be ; ~ = 0.95 
Phosphorus _... we wae em ne a 1.35 
Arsenic ... - i “a abe ae a 0.02 
Manyvanese ... we a om ap pom 0.46 
Copper ... ~s ms tin ove exe -. trace 
Chromium oe = eee oe a oe 006 
Vanadium a ea ae cm <a < 0.16 
Titanium ae No — 0.23 
Nitrogen (evolved as ‘ammonia) an ist 0.04 
Nitrogen (fixed as ammonia) ... ue «. trace 
Hydrogen ob ‘ pie we .. trace 
Oxygen ... ove 


Tron (by difference) .. fi 91,53 
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The Imperial International Exhibition at Shepherd’s Bush. 


In connection with the above Exhibition, which 
will be open about the middle of the present month, 
committees have been formed to advise the adminis- 
tration as to the exhibits relating to mining and 
metallurgy. These honorary advisory committees are 
constituted as follows : —Engineering Section (General 
Mechanical Engineering Committee): Chairman, Cap- 
tain H. Riall Sankey; vice-chairman, W. Worby 
Beaumont, F. S, Courtney, and Harry Shoosmith ; 
other members, Sir J. Fortescue Flannery, Bart., 
Dugald Clerk, John A. F. Aspinall, James Adamson, 
Perey R. Allen, A. S. E. Ackermann, C. C. Braith- 
waite, Reg. S. Clay, Walter T. Dunn, J. H. Evers, 
E. R. Grove, N. W. Heskins, Geo. H. Herbert, R. 
Hood Haggie, G. T. Harrap, Robert Harvey, Walter 
Hunter, F. D. Johnson, L. A. Legros, J. G. Lorrain, 
Michael Longridge, James P. Maginnis, F. 8. Norton, 
Mervyn O'Gorman, W. Cooper Penn, W. H. Prescott, 


C. J. Seaman, Alfred Saxon, John F. C. Snell, C. 
Liddell Simpson, C. J. Fairfax Scott, W. N. Twelve- 
trees, T. Woof, F. J. Warden-Stevens, H. D. Wilkin- 
son, Walter Yates; secretary and managing engineer, 
W. Yorath Lewis; administration offices, Macfarlane 
Road, Shepherd’s Bush, W. Mining and Metal- 
lurgical Sections: Mining—Chairman, Professor W. 
Galoway; vice-chairman, Bedford McNei!l; Professor 
John Cadman. A. G. Charleton, Professor 8. Herbert 
Cox, H. W. Hughes, C. McDermid, Professor D. A. 
Louis, A. L. Pearse, John Roberts, Edgar Taylor, R. 
Arthur Thomas. Metallurgy—Chairman, Arthur C. 
Claudet; vice-chairman, George T. Holloway; Pro- 
fessor H. Bauerman, J. J. Beringer, J. H. Darby, E. 
F. Law, G. C. Lloyd, Richard Pearce, J. E. Stead, 
H. L. Sulman, Hubert 8. Thomas, Professor T. Turner, 
W. G. Wagner; Hon. Secretary to both Committees, 
George T. Holloway, 57, Chancery Lane, London, 
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The New Open-Hearth Steel Plant of the United 
States Steel Corporation. 


We are able to present herewith some particulars curves in the trackage system and so economising 
of the open-hearth steel plant installed at the new space, these buildings are set at an angle of 35 de- 
Gary Works of the Indiana Steel Company, a subsi- grees with the main north and south trunk lines. 
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TYPICAL OF THE GENERAL ARRANGEMENT 
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diary of the United States Steel Corporation. The This arrangement, which is an innovation in such 
first heat from the new open-hearth furnaces at construction, greatly facilitates the speedy transfer 
Gary was poured on February 2 last. The open- of hot metal from the blast furnaces, from which 
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Fic. 4.—PLAN SHOWING GENERAL ARRANGEMENT OF MIXER BUILDING. 


hearth buildings are ranged in a line parallel to it is taken direct to the mixers on ladle cars in 
and immediately west of the electric power stations, 40-ton ladles. ie ; 
and conforming to a scheme for obtaining easy Of the six basic open-hearth buildings with four- 
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teen furnaces each, provided for in the finished 
plans, Nos. 3 and 4 are completed, and foundations 
for No. 1 are in. No, 2 will be erected next, but 


= 











latter are of usual construction, rolling in a cradle 
frame to pour into the charging ladles on the oppo- 
site side. One of the two standard gauge tracks 























Fic. 2.—Cross-SECTION 


the erection of Nos. 5 and 6 will depend upon 
future requirements; space, however, has been re- 
served for them. 

All the open-hearth buildings are identical in con- 
struction and uniform in size, being 1,189 ft. long 
by 193 ft. wide, with a height of 57 ft. above the 
ground floor. They are divided into two main 
spans of 83 ft. and 65 ft., occupied by the charging 
floor and tapping and pouring tracks, respectively, 
with a lean-to of 45 ft. on the side containing three 
tracks for stock storage. The buildings are grouped 
in pairs, with a scrap yard and skull cracker struc- 
ture between each pair. Owing to the angular 
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Fic. 3.—Cross-SECTION OF MIXER BUILDING. 
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, cael . F 
alignment of the houses ore of each pair overlaps 


the other about half its length. In Fig. 1 is shown 
a portion of the plan of one of the open-hearth 
buildings, which is typical of the general arrange- 
ment. Fig. 2 is a cross section through the building. 

Two 300-ton mixers are installed in a building 
86 ft. by 120 ft. at the north end of each open- 
hearth building, entered by two tracks. Figs. 3 
and 4 show the section and plan of the mixer build- 
ing. The ladles of hot metal are hoisted from the 
trucks by a double trolley crane, having a main 
hoist of 75 tons capacity, with a 15-ton auxiliary 
for tipping and pouring into the mixers. The 








OF OPEN-HEARTH PLANT. 


which run parallel with the furnaces extends along 
the opposite side of the steel charging floor into 
the mixer building, and metal is carried over it 
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Fic. 6.—CoAL HANDLING EQUIPMENT FOR THE 
GAS PRODUCERS. 
i ax ~ 
from the mixers to a point opposite the particular 
furnace to be charged, in 60-ton ladles on an elec- 
trically-operated hot-metal car. 
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The open-hearth furnaces themselves, as will be 
seen from Fig. 5, are not materially different in 
design and construction from the generally approved 
type in modern basic open-hearth practice. They are 
substantially built and have a hearth area of 16 ft. 
by 36 ft. The combined chequer-work in the air 
and gas regenerative chambers on each side measures 
5,057 cubic feet, or nearly 100 cubic feet per ton of 
metal in the hearth at a rated capacity of 60 tons. 
In the furnaces already built the doors are operated 
by hydraulic power; but in furtherance of the 
general plan to use electric motor-power appliances, 
wherever possible to do so advantageously, elec- 
trically-operated furnace door mechanism is under 


consideration for the future plants. A feature of 
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The Gas Producers. 

Fuel is supplied to the open-hearth furnaces by a 
Morgan continuous gas producer plant, having one 
10-ft. producer for each furnace. These are housed 
in a building 24 ft. wide, running the full length 
of the open-hearth building on the side next to 
the storage lean-to. The coal-handling apparatus 
installed in connection with the producers, Fig. 6, 


is very complete. It consists of an electrically 
driven coal crusher into which coal is dumped 
through a chute from cars on a trestle track, a 


double skip elevator, and four scale hopper cranes 
used for distributing crushed coal from a 600-ton 
overhead bin, which charge the coal directly into 
the producers. The movement of the skips is auto- 
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Fig. 5.—GENERAL DRAWING AND CROSS-SECTION OF THE OPEN-HEARTH FURNACES. 


advantage in such a system would be the elimination 
of trouble arising from frozen water pipes in 
hydraulic installations. 

In conjunction with the open-hearth furnaces are 
three stripper houses, Nos. 2 and 3 being already in 
service, while No. 1 has not yet been built. Nos. 2 
and 3 are opposite and closely adjacent to the soak- 
ing pits of the rail mill and billet mill, respectively. 
One of these buildings is equipped with one, and 
the other with two, 200-ton electrically operated 
stripper cranes. 

When the 56 open-hearth furnaces in the four 
buildings which comprise the immediate plans of 
construction are in operation, the plant will have a 
monthly capacity of 225,000 tons, or about 2,700,000 
tons of steel per year. . 


matically controlled. As the car nears the limit 
of its downward travel it opens the coal bin door, 
and, in stopping, rests on a counterweighted lever. 
When the counterweight is overbalanced by the 
filling of the skip, it settles down about 3 in., thus 
actuating a switch which starts the car on its 
upward course, closing the coal bin door as it goes. 
Th:s operation is repeated by the second skip, and 
continues without interruption until the coal bin is 
empty. 





Tue ParKerR Founpry Company, Lmitep, of Derby, 
has been placed on the Admiralty list of firms eligible 
to tender for steel castings for machinery purposes and 
hull work of his Majesty’s ships. 
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The results of the experiments in the electric smelt- 
ing of iron ore that have now been carried on for 
two and a-half years at the Domnarfvet Works in 
Sweden, have recently been published, and have ex- 
ceeded all expectations. The three Swedish engineers 
who have superintended the experiments are said to 
hold the opinion that the problem of smelting iron 


rLeeEree 





Elektrometal, of Ludvika. Their representatives in 
Great Britain are Messrs. Jens Orten-Béving, 72, 
Victoria Street, Westminster. 

The Aktiebolaget Elektrometal are proposing to 
erect in Norway what will be the first electric smelting 
plant in the world for the production of pig-iron on a 
commercial scale. The first installation will be built 


Fic. 1.—ELECTRIC FURNACE FOR SMELTING IRON ORE, BUILT BY THE AKTIEBOLAG 
ELEKTROMETAL, LUDVIKA, SWEDEN. 


ore by means of electricity has now been solved, not 
only technically, but also commercially. 

The cost of the experimental work has partly been 
paid by the Stora Kopparbergs Bergslags Aktiebolag 
and the Traffikaktiebolaget Gringesberg-Oxelésund, 
who have obtained the rights of using the patented 
process, the owners of which are the Aktiebolag 


this summer, and will include two iron ore reduction 
furnaces of 2,500 h.p. each and two steel furnaces of 
600 h.p. each. All furnaces will be operated with 
two-phase current. The plant will later be enlarged 
by erecting four more iron ore reduction furnaces of 
2,500 h.p. each and four steel furnaces of larger size 
than 600 h.p. 
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An installation of these furnaces has also been 
suggested for Canada, each furnace of a capacity of 


2,500 h.p., with an annual production of between 
11,000 and 12,000 tons of high-class metal. The pig- 


iron will be of charcoal quality. 

It is right to state that it is due in a measure to 
the efforts of Mr. Louis Simpson, of Ottawa—who 
eight years ago asked the Government of Canada to 
send out to Europe a Royal Commission to investigate 
the electric furnaces at that time existing, the re- 
port of which Commission is known to the world as 
Dr. Haanel’s Report on Electric Smelting—that the 
attention of the Canadians was directed to this very 
important advance in the iron industry. 

By this process it is estimated that the yield of 
metal from the ore will be about 3} to 4 tons per 
horse-power annum. The general construction of the 
furnace will be seen from the annexed illustration, 
Fig. 1, which represents one of the furnaces at the 
Domnarfvet Works. 





Fic. 2.—DIAGRAMMATIC SECTION OF ELECTRIC 
FURNACE SHOWN IN Fic. 1. 


Dr. Haanel, of Canada, who has visited the plant 
in Sweden, recently returned home, and his report 
to the Canadian Government will be awaited with in- 
terest. Mr. Louis Simpson, to whom we are indebted 
for the data contained in this article, estimates the 
cost of producing pig-iron by the — in Canada, 
under favourable conditions, as follows : — 


vols, 
Ore (55 per cent. metallic iron) at 2.00 dols. per ton (1.8 tend... 3.60 
Charcoal 350 kg. at 6.00 dols. per ton.. 2.10 
Electric energy } H. wt at 20 dols. per E H.P.- -year ‘ . 5.00 
Limestone sie se .- 0.20 
Labour ... 0.80 
Carbon electrodes 15 Ibs. per ton n pig -iron at 2 cents per Ib.... 0.30 
General expenses _... o bi 

13.50 


From the diagrammatic outline of the furnace 
shown in Fig. 2, it will be seen that the hearth, in 
which are placed the electrodes, has built upon it a 
furnace shaft with bell hopper. The gas which rises 
up the shaft of the furnace, consisting largely of 
CO, is drawn off by a fan and forced into the hearth 
of the furnace around the electrodes. 
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A New Method of Treating 
Pig-iron. 


“Vis” is the name applied to pig-iron treated by 
the patent process of Mr. Davi ies, Birmingham, which 
is being exploited by the * ‘Vis” Patent Metal Com. 
pany, whose offices are in Union Passage, Birming- 
ham, and of which Company Mr. Davies is the 
managing director. The process consists of the addi- 
tion of a special flux and certain proportions of other 
metals to the iron, and these additions can be made 
either into the ladle or cupola. 

By the addition of the flux only to common pig- 
iron a clean, crisp casting, with a close grain, is 
claimed to be obtained, whilst the tensile strength is 
said to be from 20 per cent. to 30 per cent. above 
that of the same iron unfluxed, the crushing strain 
and elastic limit being equally satisfactory. The iron 
runs freely, and so is calle of taking a very fine 
impression when casting. It is claimed that hematite 
treated by the same process materially improves in 
quality ; the skin of the iron can be made soft so that 
it can be easily drilled or machined, or it may be 
made so hard that tooling of any description is im- 
possible. It is said to be uniform throughout, and 
when properly manipulated, free from blow-holes. 

An unique metal is produced by the addition of 
copper and flux to an ordinary pig-iron. By this 
treatment it is possible to make a casting with an 
iron centre and a copper facing all over it, or the 
copper can, when desired, be cast on one side only ; 
such facing of copper may be any thickness from 
sy in. to 2 in. or 3in. Of course, it is common know- 
ledge that with copper electrically deposited -upon 
cast iron the dirt contained in the iron finds its way 
on to the face and so spoils the uniformity of the 
article treated. It is claimed that with this new 
treatment the copper unites with the iron in such a 
manner that no dirt can get through. 

It is, however, by the addition of nickel and flux 
to ordinary pig-iron that, at any rate from a com- 
mercial point of view, the most useful metal has been 
obtained. With this mixture castings can be made 
in the open sand, without any subsequent treatment, 
possessing a high degree of malleability. We were 
shown a ring which had been cast in sand, and which 
was bent oval in our presence without fracture. The 
fact that the melting point of the mixture is consider- 
ably higher than cast iron will add to its value for 
many industrial purposes if subsequent events justify 
its apparent possibilities. It should have a wide field 
of usefulness in connection with shipbuilding, as it 
is non-magnetic, close in grain, and takes a very high 
polish, in appearance almost equal to nickel; it 
corrodes slightly, but the corrosion is said to be easily 
wiped off. The metal possesses a great affinity for 
nickel, and will not blister or peel off, as is frequently 
the case with nickelling on ordinary iron or steel; 
and, further, when the nickel has worn off, the metal 
shows a foundation of the same colour. The makers 
state that the metal can be made from the softest 
possible up to that of hardened steel, without further 
treatment after leaving the mould. 

It is claimed also that the peculiar properties im- 
parted to the metal by the flux are not lost by re- 
melting, the makers stating that it has been re- 
melted up to twenty times, and that the results of 
the last melt are equal to the initial cast. The price 
of the new metal is, needless to say, somewhat in 
excess of ordinary malleable castings, but presuming 
always that its properties are constant on remelting, 
the value of the scrap would, of course, be all in its 
favour, so that the ultimate difference between the 
two would prove very slight, and probably result in 
favour of the new metal. 

















ai- 
n 
le 


re 
ch 
he 
r- 
‘or 


ald 





THE FOUNDRY TRADE JOURNAL. 301 


Patterns and Pattern-makers’ Timber. 


By A. Napier. 


The casting of metals involves the use of pat- 
terns of many different materials and of many 
different styles, but in the great majority of cases 
wood is the material used. Other materials partake 
more of the nature of specialities. It is these pat- 
terns made out of wood that the writer proposes to 
consider, with the object of placing before pattern- 
makers several points which may be useful in 
assisting them in the selection of timber for specific 
purposes, * All workers in wood have a more or less 
large knowledge of a variety of woods, but there 
are many who might profit by a general summary 
of the qualities of different woods. 


Styles of Pattern. 

Of all the styles of moulding that are in every- 
day practice loam moulding makes the least de- 
mand on the timber merchant. In constructing a 
pattern in loam it is not advisable to use wood 
more than sparingly, for its use involves several diffi- 
culties. In the first place provision must be made 
for the swelling of the wood, which absorbs a good 
deal of moisture from the loam. Strickles or sweeps, 
the outlines of which conform to the shape of the 
mould, and which work on a spindle or travel along 
guides, often comprise the whole of the pattern. 
With these patterns the best timber to use is one 
which is not expensive and which is not very 
absorbent, but is hard in texture. The property of 
heing easily worked, which is a great feature with 
other classes of patterns, is not of importance here. 

Green sand moulding requires patterns of auite a 
different nature, as also does dry sand moulding, as 
regards construction, these being simply models of 
the objects to be cast, divided into a suitable num- 
ber of parts or in a whole complete model. Tt is in 
the manufacture of these patterns that the im port- 
ance of the wood used is so great. The writer pro- 
poses, after classifying broadly the different patterns 
used, to consider the properties and qualities of the 
various woods available for use in the pattern-shop. 

When designing and constructing a pattern there 
are very many points to consider with a view to 
economy. In the first place, it is necessary to ascer- 
tain to what extent the pattern will be used, for, 
obviously, a pattern that has only to serve for one 
lot of, say, 50 castings, will not justify the labour and 
class of material that would be employed for a pattern 
to be kept in stock for use in connection with many 
repeat orders. 

It is often very difficult to know just to what extent 
to apply this rule, for an order may be given for cast- 
ings that appear to be a standard thing, but the 
design may suddenly be superseded by a better one 
and the pattern will then be of no further use. On 
the other hand. repeat orders to a considerable extent 
may be received for a most unlikely casting. It, there- 
fore, rests with the foreman pattern-maker to decide 
whether the pattern justifies the best material-and a 
good deal of labour, or whether a pattern that will 
just serve the immediate purpose is best. With the 
best of judgment in this matter, however, the wisest 
course cannot be always selected. 


Patterns Classified. 


According to the use to which a pattern is to be put 
so must it be constructed. This also, to a great ex- 





tent, governs the choice of the material to be used. 
Patterns may be broadly divided into three classes : — 
(1) Those of a temporary character, and which are not 
likely to be used for repeat orders; (2) those patterns 
that are likely to be used occasionally and at long 
intervals, and for this reason have to be preserved ; 
and (3) the patterns which are used frequently and 
are regarded as standard. Each of these patterns 
need to be treated differently as regards the labour 
spent on them and the wood used. 

The first class of patterns should be as simple and 
cheap in production as is compatible with a due fulfil- 
ment of their duties, and they should not he kept, as 
they only lumber the pattern store room and serve 
no purpose. The question of which wood to use for 
their construction is not important so long as it is 
cheap; any wood is good enough if it will stand the 
immediate usage and produce a good mould. The 
question of shrinkage and such like during storage is 
left out of the question. 

The second class of patterns must be made with more 
regard both as to the construction and the wood em- 
ployed, for they have to stand rough usage in the 
foundry, and what is more important, the trouble of 
twisting and warping in storage. The timber, then, 
must be chosen with due regard to these features, and 
the pattern then becomes more costly. 

The third class of patterns, since they have to be 
continually used and are thus standing a lot of rough 
handling, cannot be made too hard and strong. They 
are the most expensive, as they must be made of the 
best and hardest material to withstand shrinkage and 
twisting tendencies and damage by being roughly 
handled. The wood should, by preference, be some 
hard wood, such as mahogany or cherry, and the dowel 
pins should be of metal, for while wooden pins serve 
the purpose very well for ordinary patterns, after re- 
peated use the dowels may become damp and swell. 
They will then fit badly and have to be eased, and 
this, after a few times, results in a bad joint. 

After it has been decided by the foreman pattern- 
maker whether the pattern is of class 1, 2, or 3, he 
must choose his wood to suit, and this will, of course, 
be governed to some extent by the timber available 
and the price. In order to choose to the best advan- 
tage he should know a good deal about the qualities 
of different woods, and in view of this the writer will 
now consider the different woods which a pattern- 
maker has available for his use. 


Different Woods for Patterns. 


Pine is perhaps the most commonly used wood of 
any importance employed by pattern-makers. The 
term pine, however, covers so many different species 
of wood that a distinction must be made. Pine is 
hotanically divided into a great number of varieties- 
over a couple of hundred in all—but only a very few 
even get on the market for ordinary use. 

Scotch fir, or red fir (Pinus silvestris), or “deal,” as 
it is often termed, must not be confused with Wey- 
mouth pine or yellow pine (Pinus strobus), or, as it is 
called in the United States, white pine. This latter is 
the pattern-maker's timber, and is found in its best 
quality in the neighbourhood of the Great Lakes of 
North America. Scotch fir may be used at times for 
patterns of a large character, but it 1s really best 
as a builder’s wood, The North American yellow 
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pine referred to is light, soft and straight-grained, 
and of uniform colour and texture. The colour is a 
yellow of a shade between ordinary red wood and 
white wood. The wood will stand vibration, is very 
easily worked, and is also remarkably free from knots 
and warping in the better qualities. The shrinkage 
across the grain is well understood, and it has been 
claimed that it will also shrink lengthwise, but if this 
is the case such shrinkage is not much. Its resistance 
to pressure is low, and so it will not stand a deal of 
rough usage. The supplies of this timber are rapidly 
being used up, for it is a slow-growing timber, taking 
from 150 to 200 years. 

Red pine (Pinus resinosa) is a native of Canada 
and the States. The tree yields timber of a clean but 
rather knotty nature, of a rather straw colour, tough, 
elastic, fairly strong and fine-grain. It works up with 
a silky texture, and is in many ways an excellent 
timber, though from the pattern-maker’s point of 
view it has several drawbacks for good work. amongst 
these being the trouble with knots. It is often used 
for large patterns, but is poor economy for small 
work. 

Another soft which is useful 
not strong enough for constructive purposes, but it is 
light, soft, has a fine texture, and is of a dull greyish- 


wood is cedar. It is 
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which features are all valuable from the pattern- 
maker’s standpoint. The style of the grain is the 
great question of importance; good quality consists 
in close grain and fine texture, which gives a wood 
fine and free in working. A bad piece of timber would 
have a coarse, harsh and brittle grain. The colour 
varies from very light, approaching birch in shade, to 
a deep red, and the writer has seen some mahogany 
so light in colour that when placed a yard or two 
away it has been mistaken for a reddish piece of yellow 
pine. The mahogany from the American districts is 
practically all the same from a_ botanical point of 
view, though it is shipped from many places. The 
standard imports to England come from St. Domingo 
and Cuba (which rank as Spanish mahogany), and 
from Honduras and Tabasco (which rank as baywood). 
The former class takes its name from the ports, for 
there is no real Spanish mahogany. The important 
characteristic of Spanish mahogany is texture and 
not ‘‘ figure,’ and the wood mellows with age, 
though that shipped from the mainland of Central 
America and Africa tends rather to fade with age. 
Spanish mahogany has a silky texture and fine grain, 
with little white specks, while baywood has usually 
black specks in the grain. The latter is generally 
imported in larger sizes than the Spanish mahogany, 
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ILLUSTRATING THE SHRINKAGE OF Woops. 


brown or red colour. There is also a Havana wood 
or bastard Barbardos cedar of reddish-brown colour, 
similar to mahogany, but much softer, which is to 
some extent a suitable wood. Cedar is shipped from 
St. Domingo, Honduras, Tabasco, and other ports in 
Mexico. Its value is lower than mahogany from the 
same ports. Pencil cedar is distinct, being a small 
wood with a decayed centre. 

There are numerous other soft woods belonging 
chiefly to the pine varieties, which are more or less 
suitable for the larger and rougher patterns, but as 
their use is confined to such work, and as they should 
never be employed for finer and more important pat- 
terns, their qualities and properties do not call for 
special description. 

Coming now to the hard woods, we will first take 
mahogany. There are several species of mahogany, 
the most important being known botanically as 
Mahogoni Swietenia, Soymeda febrifuga, Chlororylon, 
and Khaya Senegalensis. The first is the mahogany 
commonly known in this country and is found in 
America between latitudes of 10 degrees and 23 de- 
grees north of the Equator. The second variety, or 
East Indian mahogany, lacks the bright warm colour 
of the first variety. The third is found chiefly in 
Bengal, and is similar to the others, but not so large 
and of a colour similar to boxwood. The fourth is an 
African mahogany. 

The first, or American, variety is often found with 
trunks 50 ft. or 60 ft. long, and 7 ft. to 8 ft. in dia- 
meter. The wood does not contain turpentine or 
other inflammable matter, and is difficult to ignite, 





and compares favourably with regard to texture and 
economy in conversion. When buying this wood it is 
necessary to be very careful in selecting, as other 
shipments are often classed with it without discrimina- 
tion. 

African mahogany is the largest variety. It is 
largely imported, but as shipments vary  con- 
siderably, care is needed in selecting it. The lower 
grades fetch moderate prices. The colour varies from 
nearly white, which characterises a s2ft wood, to 
blood-red, which characterises a hard wood. 

There is also the white mahogany (Chlorozylon), 
which is sometimes shipped to England, but it does 
not compare with the other varieties named. It is 
harder to work, and so, though it fetches lower prices, 
it is not such a desirable wood for use in patterns. 

Teak is another wood that is to be recommended for 
some purposes, for it is hard and non-resinous. It 
comes chiefly from India, Burmah and Siam. It con- 
tains an essential oil which prevents rotting under ex- 
posure and alternations of heat and wet, and iron 
in contact with it does not corrode it. Teak is 
usually straight-grained, does not warp, twist or 
split, and has a shrinkage of § in. in a 20-in. width. 
It is imported sawn, and is generally square and clear 
of sap. The demand on account of its very good 
qualities is high, and so is the price. 

Chestnut (common Spanish or small sweet chestnut) 
grows to a great size, and frequently has a diameter 
of 3 ft., and a height of. 40 ft. It is somewhat like 
oak in appearance, but the medullary rays are not so 
pronounced, It stands well for most purposes, and 
























































finds considerable employment. American chestnut is 
easily worked and fairly durable, but is not really a 
desirable wood, as it is subject to ring shakes and 
a coarse texture. Horse chestnut ranks as a poor 
wood, for it is soft and has no great strength or 
durability. The colour is white. 

Pear tree yields a heavy wood which is strong and 
extremely fine in grain. The shrinkage of this is, 
however, great, but it is very useful for many pur- 
poses, particularly for small work. 

Cherry wood finds great popularity in the States 
for patterns that have to stand wear, and has many 
admirable qualities; but it is not imported into Eng- 
land to any great extent. Its use is often advocated 
in American foundry text-books and journals, but in 
the English foundry it is rather a rarity. 

Maple is often employed for patterns that are 
standard, and have to put up with rough usage. The 
variety known as hard maple is a fine-grained wood 
and works cleanly. It is popular in America, and 
grows plentifully in that country in. the Northern 
States and Canada. It is heavy, hard, strong 
and tough, and does not splinter. Silver maple gives 
a lighter and softer wood, but for most purposes is 
inferior to hard maple. Curled maple and bird’s eye 
maple are accidental forms, but not uncommon, and 
comprise a class of wood well known to the cabinet- 
maker; but since the value lies in the grain and 
colour such wood is not specially recommended to the 
pattern-maker. The sycamore, also known in the 
North of England and in Scotland as the plane-tree, 
is really a class of maple. The young tree gives a 
white wood, but as the tree gets older the wood be- 
comes yellow, and when mature rather brown. This 
wood is an excellent one for purposes to which a hard 
wood must be put, and it does not splinter or shell 
with the grain under frequent washing. 


Shrinkage and Warping. 


In constructing patterns which have to retain their 
form correctly and be used many times, it is necessary 
to consider the tendency to warp one way which prac- 
tically all timber possesses. This is owing to the 
structure of the fibre. The section of a tree is com- 
posed of a number of rings, called annular rings, each 
representing a year of the age of the tree. These 
rings are composed of very fine tubes or capillaries 
which convey the sap through the wood: when the 
wood becomes dry they contract in diameter and so 
the rings become smaller. This means that as the 
outside of the log dries first and so becomes smaller 
in diameter something must give way if the centre is 
too hard to be compressed. This results in the log 
“shaking,” as shown in Fig. 1. The same inclination 
to warp in that direction is shown when the log is 
cut into boards, and the style of shrinkage is shown in 
Fig. 2, the illustrations being somewhat exaggerated. 
This warping varies with the class of timber. The 
writer has seen one example of a log section where 
a single split had resulted from the shrinkage; the 
diameter of the log was about 3 ft., and the split 
on the circumference measured over 2 in., as shown 
in Fig. 3. It is important when considering the con- 
struction of a pattern to bear this shrinkage and 
warping tendency in mind, so that the construction 
may counteract it as much as possible. There is 
another tendency which many woods show, and that 
is to twist in the length of the grain. This results 
from strain while the tree is growing, such as from 
the loss of a heavy branch at one side, or the pre- 
ralence of heavy winds in one direction. The drying 
out of the sap also contributes to this twisting or 
warping, and when important patterns are to be made 
the choice of the wood should be confined to those 
which have very little tendency to shrink or warp, as 
is the case with some of the woods previously named. 








THE FOUNDRY TRADE JOURNAL. 


Finishing Patterns. 

In order to give the patterns a clean finish and pre- 
serve them from dampness and its i!l-effects, they are 
usually prepared in some way, such as by coating 
them with shellac dissolved in methylated spirits. 
This is a quick way of finishing and gives a smooth 
surface, and provides a certain amount of protection 
against the damp. But for patterns for loam work 
this protection is not sufficient, as the pattern has to 
remain in close contact with moisture for some time. 
Painting can then be employed for loam work patterns, 
but usually they are thoroughly oiled, and this is 
perhaps the better method. 


British Foundrymen’s Association. 


Lancashire Branch. 


On Saturday, April 17, about thirty-five members of 
the Lancashire Branch journeyed to Bolton to visit 
the works of Messrs. J. Musgrave & Sons, Limited, 
Globe Iron Works. On arrival at the works the party 
divided into three sections, and were conducted 
through the various departments, visiting the pattern 
shops, foundries, machine, fitting, and erecting shops. 
The various stages of manufacture of some large tur- 
bines which the firm have now under construction 
proved of special interest, the loam moulds of some of 
the casings being seen in the foundry while the com- 
pletion of the internal parts was in progress in the 
machine and fitting shops. Various types of the firm’s 
welkknown specialities in large steam engines, super- 
heaters, etc., were seen in various stages, and a most 
enjoyable and instructive afternoon was spent. 

Later in the afternoon the members adjourned to 
Talbot's Restaurant, where tea was provided by the 
kindness of Mr. Frank E. Musgrave, managing 
director of the firm. After tea short speeches were 
made, and a hearty vote of thanks accorded to Messrs. 
Musgrave for their kindness in allowing the visit. The 
proceedings terminated with a vote of thanks to the 
heads of departments who had devoted their afternoon 
to showing the members over the works. 


Birmingham Branch. 

The concluding lecture of the Session in connection 
with the Birmingham Branch of the British Foundry- 
men’s Association was given on Saturday, April 24, at 
the Technical School, by Mr. J. M. Stansbie, the sub- 
ject being “ The Electric Furnace.” Mr. Mason (Vice- 
President) presided in the absence of the President 
of the Branch, Mr. R. Buchanan. 

The lecturer pointed out that falling water, burn- 
ing gas, and burning coal were the three great sources 
of energy, but the modern way was to convert mechani- 
cal energy into electrical energy, which, in turn, was 
reconverted into heat. By means of a series of slides 
the lecturer illustrated the various forms of machine 
for the production of electrical energy. The electric 
alternator was the one most largely used for metal- 
lurgical purposes. At present, electrical energy was 
too expensive for practical purposes in Birmingham, 
and, roughly speaking, would cost about 1s. 8d. to 
melt a hundredweight of cast iron, which was a pro- 
hibitive price. The great advantage of electricity was 
that the heat was developed right in the centre of the 
material they wished to melt, because the material 
placed between the carbons, to offer resistance, gene- 
rated central heat. Views of the Héroult, Roden- 
hauser, and other furnaces were given. The lecturer 
then proceeded to show the melting powers of elec- 
tricity in a couple of miniature furnaces by melting 
some large nails at a temperature of about 2,000 
degrees, The demonstration was completely success. 
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ful, the molten iron being poured out in a very few 
minutes. In replying to some questions which fol- 
lowed, Mr. Stansbie said the electric furnace had 
proved enormously useful for dealing with certain 
alloys, especially of the ferro-silicon type, partly be- 
cause a higher temperature had been realised than 
was possible with the ordinary furnace, and also be- 
cause greater purity was secured in the absence of 
various fuels, such as coal and coke, which gave off 
impurities. Certain special steels could now be made 
which were quite impossible a few years ago, and 
there was certainly a great future before the electric 
furnaces in dealing with ferro-chromium, vanadium, 
ferro-tungsten, and similar metals. The speaker 
strongly invited the members to attend a series of 
lectures arranged during the summer on “ The Gene- 
ration of Heat,” of which some would be devoted to 
the electrical furnace. On the question of cost, he said 
that a new era had been opened up for the electric 
furnace through the turning to account of blast-furnace 
gases. It was found extremely useful in Sheffield at 
the establishment of Messrs. Vickers, but the most 
important local enterprise of the kind was one in 
operation at Ocker Hill. It was possible to regulate 
the composition of the metal with the greatest pos- 
sible exactness, and he thought the Kjellin furnace 
was the ffirnace of the future. It was likely also that 
the Héroult furnace would become sufficiently 
economical as producer gas became cheaper. Pro- 
bably the scarcity of water-power in the country was 
the main reason why we were behind the Continent 
in the use of electric furnaces. . 
A hearty vote of thanks was accorded the lecturer, 
and the Chairman, on behalf of the Metallurgical 
Society, invited the meeting to attend Professor 
Carpenter’s lecture on ‘‘ The Hardening of Steel.” 





Correspondence. 
Use of the Core Machine in the Foundry. 

Sir,—I am convinced that the value and utility of 
the core machine, particularly the horizontal type 
with the worm, are by no means fully appreciated, 
for several foremen with whom I have conversed who 
have had them in use in their shops declare unfavour- 
ably against them. These may be taken as typical of 
others. Then there are that greater number who 
only know of the machine by report. In view of this 
hostile or neutral position taken up by the many may 
the statement of a favourable minority (even though 
it be but a monetarily disinterested minority of one), 
be put forward. 

At the outset, I may say that we make more cores 
in a day than do the bulk of foundries in a month, 
and we are the only large firm in a district where there 
are several large foundries, who have a core-making 
machine in use. We use between five and six hundred 
round cores in a day, varying in diameter from 3 in. 
to 24 in., and in length from 2 to 14 in., so that it 
will be seen that my favourable opinion is one based 
upon no small experience. The cores are made from 
a mixture of nine parts of sharp sand, one of flour, 
and quarter oil. Some readers may smile at this 
mixture, but after trying numerous others I find that 
it gives the best results. The cores drop out of 
the castings with just a slight rap, thus saving much 
labour in the dressing department. Anyone connected 
with foundry work will know the difficulty exper- 
ienced in getting out long, thin cores. 

The cores cannot be handled when green, but when 
baked are very hard. Wiring, except in very rare 
instances, is rendered superfluous. Some of the 
moulds cast have the core lying in a horizontal posi- 
tion with an inch thickness of metal all round them, 
the core being 9 in. long and } in. diameter. The 
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advantages gained are:—A more accurate core; 
wiring dispensed with: fewer blown castings; the 
saving of labour in the dressing shop through the 
mixture of the sand; and last, but not least, the 
saving in labour in making, for a young boy can do 
the core-making hitherto performed by men. 

Here I would like to state a few reasons why, in my 
opinion, the core machine is not in more extensive 
use. I think that some of the firms manufacturing 
these machines might do better if they would send 
out men with them who had a little more knowledge 
of their work, and also if they would be careful what 
they send. For instance, the firm who supplied us 
sent with the machine some very thin sheet-iron 
plates to receive the cores when pushed out of the 
machine. The plates were 2 ft. in length and 7 in. 
in width, recessed to carry about eight lengths of 
cores. When the man who accompanied the machine 
began to work it, the cores all broke, the plates 
being so crooked. I measured the cores and found 
they were fully one-sixteenth bigger in diameter in 
different parts of the core, so T had made some cast- 
iron plates with ‘the recess worked in by the planing 
machine; these we used for patterns. The plates 
we now produce cheaply, and are a great improvement 
upon those sent by the firm. 

Another thing I found was likely to prove costly 
was the rapid wearing out of worms through the great 
number of cores made. I, however, discovered a 
method of producing our own, and that so econo- 
mically that the cost is hardly worth the mentioning. 

Yours, etc., 
“ForEMAN MOovuLpDER.” 








Replies. 


A Book on Foundry Work. 

We have received from one of our readers a request 
for advice in selecting a book on foundry work. The 
applicant is a working moulder inspired with a desire 
to rise, and accordingly he turns to books for aid in 
extending his knowledge. It is, however, extremely 
difficult to select any one book and say that it will 
give the most aid on foundry work. There are several 
excellent works by different authors published, and 
each, to some extent, represents practical experience 
in the foundry; but all of these are sure to touch 
on many points that do not require elucidation to the 
average moulder. To commence with, we may rule 
out of consideration all the small handbooks that are 
designed for the elementary class student, for the 
working moulder does not ‘need initiating into the pre- 
liminaries of his calling. All the useful information 
in these smaller books is also found in the more ex- 
tensive works, and it is to the latter we then turn. 
Among the best standard books dealing with foundry 
practice may be mentioned the following: 

(1) “Modern Foundry Practice.’’ By John Sharp. 
Messrs. E. & F. Spon, Limited, Haymarket, W.C. 

(2) “American Foundry Practice,” and 

(3) ‘*The Moulder’s Text-book.” By Thos. D. 


West. Messrs. Chapman & Hall, Limited. ; 
(4) “General Foundry Practice.’ By Prof. 
Andrew McWilliam & Percy Longmuir. Messrs. 


Charles Griffin & Company, Limited, Exeter Street, 
Strand. 

These are all very good books, each with its own 
particular merits. The first is well known as a com- 
prehensive work, for it deals with the characteristics 
of iron, moulding, the materia!s used, and descriptions 
of the machinery and appliances employed in foundry 
work. The second and third books, by Mr. West, are 
uniform volumes, the one dealing with foundry prac- 
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tice in general, and the other with moulding in all 
its phases. The fourth book on the list gives a con- 
densed and crystallised account of the science and 
practice of iron, steel and brass founding, and all 
the departments of foundry work are dealt with in a 
comprehensive and practical way. It was designed 
for foundry managers and foremen, and since it deals 
essentially with English foundry practice, it would be, 
perhaps, the best suited to the needs of our reader, 
though we by no means wish to discount the value of 
the other works mentioned. At the same time it 
must not be supposed that any one book on foundry 
practice will contain all that a prospective foreman 
needs to know. The metallurgy of cast iron, for in- 
stance, is really too big a subject to receive more 
than an outline of treatment in a book dealing with 
general foundry practice, and needs to be studied 


from more specialised treatises. Among those to 
select from are the following: 
(5) “The Metallurgy of Iron.” By Prof. Thos. 


Turner. Messrs. Charles Griffin & Company, Limited. 

(6) ‘Cast Iron.” By W. J. Keep. Messrs. Chap- 
man & Hall, Limited. 

(7) “ The Metallurgy of Iron and Steel.” By A. 
Humboldt Sexton. The Scientific Publishing Com- 
pany, Manchester. 

(8) “The Metallurgy of Cast Iron.” By Thos. D. 
West. The Cleveland Printing Company, Cleveland, 
Ohio, U.S.A. 

If the student could also get hold of “ An Introduc- 
tion to the Study of Metallurgy,’ by the late Prof. 
Sir W. Roberts-Austin, he would be well repaid by a 
study of it. It must be remembered that an educa- 
tional course, to be of the greatest utility, should 
embrace not only the study of foundry practice from 
books but the application in the course of the daily 
work of the instruction received. Also, the scientific 
side of iron founding must be studied, and for this 
end considerable attention must be given to at least 
elementary chemistry, in order that the higher works 
on metallurgy may be thoroughly appreciated. Asso- 
ciation with other workers, either at technical asso- 
ciations’ meetings or in private life is of great assist- 
ance to the aspirant for foundry honours, for his 
attention is often thus directed to questions and 
problems that otherwise he might not encounter until 
he lands in the same difficulties himself. There is 
a vast fund of information being afforded by writers 
in the various technical papers, which is seldom to 
be found in any book, and to qualify for a higher 
position one must keep thoroughly in touch with all 
the advances, scientific and mechanical, that are 
occurring day by day. It will be seen that a 
systematic attempt at self-education is by no means a 
simple matter, but the difficulties are not such as need 
deter any man with a fair amount of resolve and 
intelligence. Tue Epiror. 


Defects in Cast-Iron Moulds. 
In reply to “J. R. S.” I think that if the moulds 


with which he is experiencing defects were run, as 





shown herewith, and hot metal used, there should be 
no trouble. 
"s. o. 


In reply to “J. R. S.,” if he runs his casting from 
the end, with a gate at each side, so that the metal 
fills both sides simultaneously and meets at the top, he 
will probably overcome the difficulty. In the method 


he is using the metal has to creep over the top of the 
core in order to fill the other side. There is not suffi- 
cient pressure of metal to force the gases through 
the sand, and so they boil up through the metal, 
causing it to scab. 

oo 








Queries. 


Iron Mixture for Chilled Plough Shares. 

Can you give me any information as to how to 
secure the correct mixture of iron for obtaining a 
satisfactory chill in plough shares? 

oF, J” 


The “ F.T.J.” Bookshelf. 


Strength of Materials. 
By Arthur Morley, M.Se., M.1.Mech.E. London: 


Longmans, Green & Company. 


While it has been written mainly for engineering 
students, and covers the necessary ground for Univer- 
sity and similar examinations on the subject, this 
book will also be useful to the practical engineer who 
is interested in the theory of the strength of materials. 
The work in many respects follows well-established 
lines, but there are several features dealt with that 
have formerly received very little attention in this 
class of text-book. Amongst these may be mentioned 
the strength of rotating discs and cylinders, the bend- 
ing of curved bars, the strength of unstayed flat 
plates, and the stresses and instability arising from 
certain speeds of running machinery. Elastic stress 
and strain forms the subject of the opening chapter 
followed by the mechanical properties of metals, and 
then in turn are considered resilience and fluctuat- 
ing stress, the theory of bending, stresses in beams 
and deflection of beams, direct and bending stresses, 
torsion, etc. A quantity of research work bearing 
upon the strength of materials has been drawn upon 
for examples and information, and most of the re- 
sults have been presented in mathematical detail. 
This feature should prove of considerable aid to 
readers who have a practical knowledge of the sub- 
ject and wish to follow the theoretical details fully. 
The final three chapters of the book are devoted to 
testing machines, apparatus and methods, special 
tests, and special materials. Numerous examples of 
typical testing machines are illustrated, as also are 
the forms of test pieces for various tests. In the 
chapter on special tests, the author describes several 
machines for repeated and reversed stresses, hardness, 
and other tests. The chapter on special materials deals 
with cement, concrete, stone, timber, wire ropes, etc., 
and, in conclusion, are tables of logarithms and other 
mathematical tables. The work stands as an excellent 
addition to the list of students’ books on materials and 
tests, and its various features will be well appreciated. 


Autey & Macietian, Limirep, Sentinel Works, 
Polmadie, Glasgow. From this firm we have received 
a copy of their catalogue No. 10, designed for 
the use of users of compressed air. It contains 
voluminous particulars with illustrations of the firm’s 
air compressors, together with a variety of information 
useful to users. The catalogue, which extends to 150 
odd pages, has been compiled with considerable care, 
and its arrangement is eminently convenient for ready 
reference. 
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Inventions. 


Applications for Patents. 
—-o— 

An asterisk indicates that a complete specification accom 
panies the application. When inventions are communicated 
the names of -he communicators are in brackets, 

0 
1909. 

6,772. Automatic control of combustion in furnaces. 

F. H. Brown, 100, Wellington Street, Glasgow. 
6,820.*Electric furnaces. J. H. Reid. 

6,968. Machining metal structures or castings. Hulse 

& Company, Limited, E. Adams, and T. M. 

Lowthian. 

Magnesium castings. (Chemische 

heim Elektron, Germany.) 

7,034. Timing apparatus for controlling the supply of 
air to furnaces kK. C. Mills, 40, Victoria 
Suildings, Manchester. 

7,036. Tuyeres of furnaces. J. McMillan, 100, Wellington 
Street, Glasgow. 

7,155.*Machinery for making cores for foundry purposes. 
F. Penlington, 3, Brown Street, Market Street, 
Manchester. 

7,269. Process for jointing or soldering aluminium. A. 
Jones, 6, Bank Street, Manchester. 

7,353. Manufacture or casting of iron, steel, ete. J. E. 
Bennett, 4, Corporation Street, Manchester. 

7,396.*Electrical induction furnaces. C. Grunwald. 

7,549. Regenerative gas-heated cementation furnace, 


6,993. Fabrik Gries- 


annealing furnace, etc. W. Kirkham, Wood 
Street, Sheffield. 

7,893. Device for metal moulding. E. Kury, 27, Cecil 
Road, Erdington, Birmingham. 

7,948. Annealing furnace. H. Baber. 

8,100, Process for alloying iron with copper. E. E. 
Farmer and C. K. Graham, 24, Coleman Street, 


London. 
8,194.*Electric induction furnaces. 
Company, Limited, and J. 
8,299.*Furnaces. S. Dewhirst. 
3,349.*Welded wrought-iron cylinder for heating metals. 
E. T. Lammine. 
Crucible furnaces. P. J. Mallmann. 
8,690. Making moulds for grooved pulley wheels, etc. 


The Grondal Kjellin 
Hiirden, 


8,457. 


C. Harris, Yewstock Cottage, Hardenhuish, 
Chippenham. 
8,800. Furnaces for steam and other purposes. E. C. 


Mills, 40, Victoria Buildings, Manchester. 

8,812. Furnace firebars. E. T. Wallis, 306, 
Holborn, London. 

8,894. Combined baffle-heater and circulator applicable 
to furnace fronts. A. Stewart. 

8.903. Crucible furnaces and crucibles. J. Newton and 
C. Billington, Station Street, Longport, Staffs. 

8,943.*Furnaces. U. Wedge, Clun House, Surrey Street, 
Strand, London. 

8,983.*Apparatus for casting metal plates, 
tubular stereotype plates. (Duplex 
Press Company, United States.) 

9,015. Regenerator gas fire. H. W. Woodall and P. G. 
G. Moon, * Hill Croft,’’ Alexandra Road, Upper 
Parkstone, Dorset. 


High 


especially 
Printing 


Abstracts of British Patent Specifications recently 
accepted. 

(1908). Foundry Moulding Machines. R. 
of Friedrichshéhe, Reutlingen, Wiirtemberg. 
This invention relates to machines driven by means of a 
rotary motor, and employed to drive oppositely-handed 
side screws for operating the moving parts. Fig. 1 
is a front elevation, and Fig. 2 a vertical side eleva- 
tion. partially in section, of a moulding machine in 
which the pattern carrying table is rotatably mounted. 
The machine consists of two side frames a joined by a 


20,192 


Ceiger, 


for supporting 
On the left-hand side standard there is 


cross beam &, which carries a bracket c 
the motor d. 
fixed the maximum current cut-out /. The motor d 
drives the shaft A through the medium of a safety 
coupling g, which preferably consists of teeth which 
grip with eecurity in one direction only. The spindle / 
is provided with two endless screws i engaging with 
the wheels & and k1, These wheels are arranged with 
oppositely cut teeth, and the ecrews on the spindle 
are, of course, correspondingly arranged. The wheels 
are fixed to the screwed spindles m and m! which are 
also arranged as left and right-handed screws respec- 
tively. It will be seen therefore that when the motor 
is driven the wheels are driven in opposite directions, 
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FIG 1 iG 2 


Moulding 


Machine. 


Geiger’s Foundry 
and, therefore, the spindles are also driven in opposite 
directions. In consequence of this arrangement no un- 
balanced end pressure is exerted on the driving shaft. 
The spindles are continued downwards and engage the 
cross heads n and n! which are guided in the standards. 
On these cross heads there is rotatably mounted the 
pattern carrier 0. Holes are conveniently provided in 
the cross heads for receiving the pins u by which the 
rotatable pattern carrying table is held in the desired 
position so that either the top or bottom side of the 
table may be employed as desired. By means of the 
cross heads the pattern is moved upwards into the 
moulding box t, the upper end of which is adapted to 
fit over the counterpress plate q. 


21,356 (1907). Manufacture of Steel Alloys. J. R. 
Crawford, late of Manhattan, Grange Road, Bushey, 
Herts, and now of Pasadena, Los Angeles County, Cali- 
fornia.—The invention relates to the intrcduction of an 
alloying metal or alloying metalg into steel in such 
manner and in such proportion as will ensure in the 
combination the desired proportions of alloying metals 
with the minimum loss from oxidation or other causes 
and at the same time reduce or avoid the formation of 
blow-holes and such like imperfections. The inventor 
has discovered that by the introduction of the alloying 
metal in chemical combination with carbon, that is to 
say, as a carbide, or with nitrogen as a nitride, instead 
of as a simple ferro alloy, results of a highly satisfac- 
tory character are obtained. The carbide or nitride com- 
bination of the alloying metal may also be united with 
iron, previous to its introduction into the steel, forming 
a mixture of the carbide or nitride of the alloying metal 
with the iron. This latter method still further guards 
against loss during the process. 


22.895 (1907). “ Chills” and Mode of Use in Making 
Chilled Metallic Castings. J. Newton and C. Billington, 
Vulean Works, Longport, Stoke-on-Trent.—This inven- 
tion has reference to metallic chills, used for the 
purpose of quick cooling or chilling bronze or gun 
metal bearings and similar castings. In carrying the 
invention into practice, the inventors make such chills 
of any required shape and size, by casting a plate, or 
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slab, in iron, with three or more legs or standards 
integral with their underside, one or more lugs, having 
a hole down through each, projecting from two of its 
sides, on a level, or nearly so, with its upper surface, 
and one or more projections (b) the required shape and 
size, integral with, or removably secured upon such 
top surface, conforming in shape to the inner or under 
surface of one half of a bearing, or bearings, or other 
metallic casting, or castings, each of such projections 
having one or more undercut longitudinal, straight 
grooves (a), at a suitable distance apart, in its top, or 
upper surface, in which a piece of string or wire may 
be laid, and afterwards, when the mould is hard. be 
withdrawn. Figure 1 is a plan view of a cast-iron plate 
or slab, with one projection integral on its upper 





Newton & Billington’s Chills for Making 
Chilled Metallic Castings. 


surface, having a longitudinal undercut or dovetailed 
groove (a) in its top part. Figure 2 is an end elevation 
of Figure 1, looking as indicated by arrow at A, and 
showing a moulding box in part section in position, 
and the mode of securing projection or chill to cast- 
iron plates when not made integral with same. 
Figures 3 and 4 are an end elevation of a modification 
of Figures 1 and 2, and Figure 5 an end view of a 
“chill ” or projection having two undercut or dove- 
tailed longitudinal grooves in its upper surface, which 
may be cast integral with the top surface of a plate 
or slab, or be detachably secured thereto by one or 
more threaded metallic bolts or screws, or used in the 
manner shown. 


. 1,470 (1908). Electric Furnaces. The British Thomson- 
Houston Company, Limited, 83, Cannon Street, London, 
E.C.—It is the object of this invention to provide an elec- 
tric furnace of the resistance tube type capable of use in 
heating refractory materials to exceedingly high tem- 





Electric Furnace, by the British Thom- 
son-Houston Company. 


peratures, temperatures even as high as that at which 
carbon begins to vaporise, without danger that the 
material under treatment will be contaminated with 
carbon. To effect this result the inventors use as the 
resistance material of the furnace a refractory metal, 
either with or withont the admixture of other suitable 
material. As a metal suitable for this purpose the 
refractory element tungsten has been oe snag and it 
has been suggested to protect an iron heating chamber 
from oxidation by surrounding it with a carbide as 
described in a prior Patent No. 27,755 of 1902. The 
resistance member of the furnace consists of a refrac- 
tory metal tube 1 supported and supplied with current 
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by copper terminals 2 and 3. These terminals are 
preferably water cooled, and are of sufficient mass to 
prevent destructive heating at the ends of the resist- 
ance tube 1. To protect the resistance tube 1 from 
oxidation it is surrounded or packed with some non- 
carbonaceous heat insulator 4 such as calcium oxide, 
alumina, thoria, magnesia, zirconia, ete. Further away 
from the resistance tube, outside of the very hot zone, 
carbonaceous material 5, such as coke may be used. 
The resistance tube and its refractory packings are all 
enclosed in a metal box 6 having a dome-shaped top 7 
in which is a gas outlet 8. The water-cooled terminals 
of the resistance tube pass through the annular walls 
of the metal box 6, but are insulated therefrom by 
refractory bushings 9 and 10. Projecting into the 
metal box, near the bottom, is a metal tube 11 having 
perforations 12 through which hydrogen or other inert 
gas may be introduced. This gas can move upward 
through the box and out through the opening in the 
dome, and serves to prevent oxidation of the outside of 
the resistance tube 1. The inside of the tube can be 
similarly protected from oxidation by the passage of a 
stream of hydrogen or other inert gas through the tube. 
For most purposes, however, it is only necessary to close 
the ends of the tube with stoppers 13 and 14. What- 
ever oxygen enters the tube when the charge 15 is 
being introduced or removed is very quickly consumed, 
and is so small in quantity as not seriously to affect 
the resistance material. 


8447 (1908). Method of and Apparatus for Compress- 
ing Scrap Metal. T. Sharp, of 30, Atkinson Road, 
Benwell, Newcastle-on-Tyne.—In the pressing of scrap 
iron and steel for subsequent heating and forging or 
rolling, it has long been customary to compress such 
scrap under hydraulic rams into rectangular blocks of 
suitable size, a convenient size for such a pressed block 
being two feet long and six inches square in trans- 
verse section. In the formation of such a block as 
previously carried out, the final pressure has always 
been applied to the block along one of its long sides, 
thus necessitating the use of very large hydraulic rams 
or excessively high pressure. In the present patent 
economies are effected in the cost of a press and its 
working expenses by applying the final pressure to the 
comparatively small end of the block instesd of to 
one of the long sides. This requires the expenditure of 
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Sharp’s Scrap Compressing Apparatus. 


much less power to properly compress the block to the 
same extent as before, and the desired result may be 
attained by the use of two rams or pressing heads only. 
In a hydraulic press a ram may be used of six inches 
diameter under a pressure of one and a-half tons to 
the square inch, and still exert about the same final 
pressure per square inch upon the surface of the block 
upon which it is pressing as has before been exerted 
by the larger ram referred to upon the surface of the 
long side of the block, and consolidate the block to the 
same extent. Figure 1 illustrates such a press partly 
in end elevation, but chiefly in cross section. Figure 2 
shows it in side elevation with a small part in longi- 
tudinal vertical section. Figures 3 and 4 are vertical 
longitudinal sections to a smaller scale showing in 
different positions the ram by means of which the final 
pressure is exerted upon a small end of a_ block. 
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Figure 5 is a cross section on a small scale of the im- 
proved press showing a somewhat modified form of a 
movable side to that shown in Figure 1. 


8,881 (1908). Moulding Machine for Foundry Work. 
G. A. Oertzen, 112, Lueg Allee, Diisseldorf, Ober Kassel, 
Germany.—This invention relates to a moulding 
machine with rotary frame and two moulding or pattern 
plates, which are movable in the frame, and are moved 
towards each other by means of cranks. A chief 
characteristic of the invention is that each of the two 
moulding plates, which are situated opposite one 
another in the frame, is extended in the direction of its 
length, so as to form a part which is without pattern, 
and serves as a pressing plate, and when moved apart 
and adjusted they enable the moulding box to be put 
on, filled, and removed, and when the particular parts 
are placed exactly one over the other, enable the press- 
ing to be effected, and, if necessary, of each half of the 
moulding box separately. A further characteristic is 
that, by a single rotation of a driving wheel, the frame 
is rotated to the extent of 180 deg., and automatically 
fixed, and then, with continuous rotation, the pressing 
cranks are actuated and the pressing is effected. 
Figure 1 is a front elevation and partial vertical section. 
Figure 2 a plan and partial transverse section. Figure 3 
a portion of a longitudinal section. Figure 4 a side 





Moulding ‘Machine for Foundry Work. 


elevation. Figure 5 a portion of a transverse section. 
Figures 6 and 7 represent a longitudinal section of a 
portion of the machine specially illustrating a pawl 
mechanism in different positions. The rods 13 and 14 
are adjustable so that the pressing beams which are 
moved against supports 33 of the rotary frame, can be 
adjusted according to the height of the moulding box. 
In the form of the invention illustrated these rods 
consist of the screw-threaded parts 13, 138, and 14, 14, 
with nuts 13° or 14°, by means of which the parts can 
be drawn together or extended. Each of the two 
nuts 130 or 14° can be connected with one another by 
a chain or im some other manner, so that they can be 
always moved together and uniformly. The moulding 
plates 25 and 26 are arranged between rollers 28, so 
that they can be easily adjusted. The roller bearings 32 
are mounted on rods 29, Figure 3, on which springs 30 
act so that the plates 25, 26 are always firmly pressed 
against the pressing beams 15, 16, and cannot shift 
automatically. In order, however, that the adjustment 
of the plates 25, 26, may be easily effected, when the 
pressing beams are moved apart, adjustable stops 31 are 
provided in the paths of the rods 29 which, when the 
pressing beams are moved apart, act on the rods to 
relieve the pressure of the roller bearings 32 on the press- 
ing beams. After the pressing, the wheel 9 or 10, which 
is below at the time (in Figure 4, wheel 10), on con- 
tinuing to rotate, comes with the slot 18 opposite the 
pin or pawl 17, which is provided on the rod 19, and 
runs through a slot in the frame 3, this pin or pawl 
catching in the slot 18, and so coupling the frame 3 and 
the wheel 10 together. The slot provided in the frame 3 
for the passage of the pin 17 is, however, made oblong 
or oval, so that the frame is not at once carried along 
with the wheel 10, but only the pawl and the rod 19 
carrying the same, which is raised out of the rest 24, 
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the frame 3 being thus released, so that it participates 
in the rotation of the wheel 10 as a whole around the 
axis 4. Thus in each end position of the frame an 
upper moulding box part and a lower moulding box 
part can always be completed alternately. 


12,342 (1908). Crucible Furnaces. W. J. Holzapfel, 
409, Broadway, Scottdale, Pennsylvania, U.S.A.—The 
invention relates to that type of crucible furnaces in 
which the body is supported by the base and capable 
of being tilted to pour out the melted metal. Fig. 1 is 
a side elevation showing a preferred embodiment of the 
invention; Fig. 2 is a vertical sectional view; Fig. 3 is 
a horizontal sectional view on the line 3—3 of Fig. 2; 
Fig. 4 is a bottom plan view of the furnace casing show- 
ing the grate construction; and Fig. 5 is a detail 
sectional view on the line 5—5 of Fig. 4. Referring to 
the accompanying cuts, 10 designates an upright fur- 
nace casing having horizontal trunnions 11 projecting 
from its sides, and provided with an upper pouring lip 
12, Figure 2. Within the furnace casing, and adjacent 
to the top a cover supporting flange 13 is provided, and 
adjacent to the bottom a grate base ring 14 is located. 
These two upper and lower rings are of substantially 
the same diameter and formed of fire-resisting material, 
and the intervening space between is provided 
with a lining a of fire bricks serving to protect the 
casing 10 from the heat. The grate construction of the 
present invention includes the transverse grate sup- 
porting bars 15, which are located beneath the grate 
base ring 14 at each side, and have their ends secured 








Holzapfel’s Crucible Furnace. 


The main central 
by the transverse supporting 
bars 15, and extends across the opening of the base 
ring 14, and has its ends detachably secured thereto 


within the furnace casing as at 14. 
grate 16 is supported 


by means of screws 17. The centre of the grate is 
provided with a solid depressed portion 18, which forms 
a seat. A crucible 35, Fig. 2, preferably of graphite, 
is provided at the bottom with a supporting block 36, 
and is adapted to be seated within the furnace casing 10 
upon the depressed central seat 18 of the main grate 16. 
The crucible is provided with an upper pouring lip 37, 
and is held in the casing in a position so that its pouring 
lip will register with the pouring lip 12 of the furnace 
casing. A top ring 39 of fire-resisting material is 
seated upon the upper supporting ring 13 within the 
furnace casing. The diameter of the top ring is con- 
siderably larger than the diameter of the crucible, which 
readily permits of the crucible being placed within the 
furnace casing or removed therefrom without removing 
the top ring. A hopper 40 projects through the top 
ring, and has its lower end resting within the crucible. 
The upper end of the said hopper projects beyond the 
top ring, and is surrounded by an open-ended cylinder 
41. The open-ended cylinder 41 is formed of fire 
resisting material, and its connection with the top ring 
is made tight by means of wet sand or clay as at 41". 
A cover or top piece 42 is carried by the outer end of 
the cylinder, and is provided with a small central 
opening 43 through which the surplus heat and _ gaees 
from the furnace fire escape. 50 indicates holes in the 
hopper and cylinder for the reception of suitable im 
struments with which the hopper and cylinder may be 
removed, 
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Trade Talk, 


‘THe engineering works of Richard Moreland & Son, 
Limited, have been removed from Old Street, London, 
E.C., to Silvertown. 


THE engineering business of Messrs. W. Hamnett & 
Son, 16, Longshut Lane East, Stockport, has been ac 
quired by Mr. G. E. Lomas. 


THe Spanish Castner have definitely decided to give 
the contract for the new naval squadron to the group of 
firms associated with Vickers, Sons & Maxim, Limited. 


W. H. Aten, Son & Company, Limrrep, are shortly 
starting the manufacture of water turbines under patents 
held by Messrs. Piccard, Pictet & Company, of Geneva. 

Messrs. Mitten & Ross, 104, High Holborn, Lon- 
don, W.C., have been appointed London representatives 
of Messrs. T. Hackett & Sons, Eagle Tube Works, West 
Bromwich. 

THe WarRNER ENGINEERING Company,- Limitep, have 
removed their offices from Dartmouth Street, West 
minster, London, S.W., to 5, Carteret Street, West- 
minster, S.W. 


SARGEANT, TuRNER & Sons, Limttep, Imperial Works. 
Lye, Stourbridge, have appointed Messrs. J. Petrie & 
Company, 99, Stockwell Street, Glasgow, as their 
Scottish agente. 

Tue brassfounding businesses of Pearson & Page, 
Limited, and Newton & Minchew, Limited, have been 
amalgamated under the style of Pearson, Page, New- 
ton & Minchew, Limited. 


Messrs. J. & H. Grevenrr, Eldon Street House, 
London, E.C.. have been appointed sole agents in the 
United Kingdom and the English Colonies for Wand 
and Sea Cable Works, Limited. 


Messrs. M. Craprrer, J. CRaBrree, G. CRABTREE and 
8S. L. CRrasrree, engineers’ tool makers, Low Moor, 
Yorks, trading under the style of Crabtree Brothers, 
have dissolved partnership, so far as regards Mr. M. 
Crabtree. 

J. J. Horrocks & Company, Limitep, of Perth, who 
are now the agents in Victoria, Tasmania and South 
Australia for Hadfields’ Steel Foundry Company, Limited 
have opened a_ branch office at 60, Queen Street, 
Melbourne. 


Waker Bros., Limitrep, of the Victoria Tron Works 
and the Staffordshire Galvanising Works, Pleck Road, 
Walsall, have established a London branch at 9, Bury 
Court, St. Mary Axe, E.C., under the charge of Mr. 
Edward Campbell. 


Messrs. Knowies & Wo ttaston have transferred to 
Graphite Products, Limited, of the Ticonderog Works, 
Queen’s Road, Battersea, S.W., their contract for the 
sole agency for the Joseph Dixon Crucible Company, 
for Europe, Asia, Africa, and Australasia. 


Tue SwitchceaR Company, LimitTep, have removed 
their head offices to Wilfred. Street, off Sherbourne 
Street, Salford, Manchester. The company are not 
closing their Birmingham premises, however, which in 
future will be used for local purposes only. 


Gipsons Bros., Limitep, of the Dibdale Works, Dud- 
ley. notify us that owing to the large increase in their 
business in recent years in the South of England, their 
Mr. E. A. Reed will, in future, be resident in London, 
at 168, Palace Chambers, Westminster, S.W. 


A pIssotuTiIon of partnership is notified in connection 
with Messrs. W. Blackmore, A. Howard, and C. 
Tazewell, engineers, etc., Bishopsgate-street Within, 
London, E.C., who traded under the style of Blackmore, 
Howard & Tazewell, so far as regards Mr. C. Tazewell. 


Tue Governors of the Imperial College of Science and 
Technology have decided, subject to the approval of the 
King in Council, to recognise the Metallurgical Depart- 
ment of the University of Sheffield as being in associa- 
tion with the Imperial College for the advanced study 
of the metallurgy of iron and steel. 
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Art a meeting of the members of Richards & Thompson, 
Limited, engineering and ironfounders, recently held at 
the Britannia Works, Caerleon, it was resolved and 
duly confirmed that the company be wound up volun- 
tarily. Mr. C. G. Jolliffe, of Imperial Chambers, 70, 
High Street, Newport, has been appointed liquidator. 


Mr. A. 8. McCiecianp, a director of the Steel Com- 
pany of Scotland, the Dalmellington Iron Company, 
Limited, the Coltness Iron Company, Limited, James 
Dunlop & Company, Limited, and the Clydebank Engi- 
neering and Shipbuilding Company, Limited, died re- 
cently aged -74 years. The deceased gentleman was 
also associated with the business of McClelland, Kerr 
& Company, of Glasgow, and was exceedingly  well- 
known in the Scottish iron and steel industries as a 
chartered accountant. 


Tue E. H. Mumrorp Company, manufacturers of 
foundry moulding machines, Philadelphia, Pa., U.S.A., 
has in course of construction for one of the large steel 
plants a new 16-in. jolt ramming machine having a 
cast-steel table 6 ft. square, for the making of ingot 
mould cores, which, together with the rigging, may 
weigh up to 10,000 lbs. A smaller Mumford machine 
has been making copes for these ingot moulds for some 
time, and experimental work on the manufacture of 
cores by the jolt ramming process has been s0 satis- 
factory that it was decided to build one of sufficient size 
to take care of large work. 


A mertine of the British Aluminium Company, 
Limited, was held last month in London, at which it was 
decided to increase the nominal mortgage debenture 
stock of the company from £1,000,000 to £1,100,000, 
and to create and issue £240,000 5 per cent. redeemable 
mortgage debentures of the Loch Leven Water and 
Electric Power Company. It was stated that the pool 
of principal aluminium producers was now formally 
dissolved, with the result that the price of the metal, 
which had been as high as £200 a ton in 1907, fell to 
about £60 per ton, and the company would in future 
have to rely for satisfactory results not as hitherto upon 
a high percentage of profits, but upon the greatly in- 
creased sales. 


Mr. E. C. Brown, who was with the late firm of 
Messrs. Herbert Cresswell & Company for the past 15 
years, and who has started in business as Messrs. E. C. 
Brown & Company, iron, tinplate and metal merchants, 
Leadenhall Chambers, 4, St Mary Axe, London, E.C., 
has taken over all the agencies which they held, including 
the following :—The Aston Chain and Hook Company, 
Limited, Aston, Birmingham; the Crane Foundry Com- 
pany, Limited, Wolverhampton; F. E. Martineau & 
Field, Limited, Birmingham, for patent-pressed steel 
and wrought-iron hinges, hasps, and staples, etc.; Wm. 
Oxley & Company, Limited, Rotherham, for ‘‘ Park-Gate 
and Bull Dog Brands ” of tool, drill, and spring steel, 
tyre bars, files, etc.; Wilcock & Jones, Limited, Rother- 
ham, for iron and steel hoops, etc.: Thomas Shaw, 
West Bromwich, for axles, springs, bolts and nuts, and 
all descriptions of coach iron work; and Trotter, Haines 
& Corbett, Limited, Stourbridge, for gas retorts, fur- 
nace bricks, etc. 


Tue Emptoyers’ PariiAMENTARY CouNcIL have 
addressed a memorandum on the Trade Boards Bill to 
the President of the Board of Trade. This Bill, which 
is intended to establish wages boards for the fixing 
compulsorily of rates of wages which employers may 
legally pay, is objected to by the Employers’ Parliamen 
tary Council upon many grounds. It may fairly 
be assumed, the Council write. that the average 
rate of profit in the so-called sweated trades is 
not materially higher than the average rate of profit 
in trade generally. If it were so, capital would be 
attracted into the “sweated ” trades until the rate of 
rrofit reached the normal level. There is abundant evi- 
dence to show that the establishment of a minimum 
wage, even when its observance can be secured, does not 
increase the total amount paid in wages, but simply 
causes a reduction in the higher rates of wages, the more 
competent workmen having thus to pay for the increased 
wages of the less competent. 
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Personal. 


Proresson Preppiz has been elected hon. president 
of the Dundee Institute of Engineers. 

Mr. Doveias Vickers, Master Cutler of Sheffield, 
has returned from his trip to the East. 

Mr. J. H. B. Nosre has been elected a director of 
Sir W. G. Armstrong, Whitworth & Company, Limited. 

Tue late Mr. William Hellewell, ironfounder, of 
Elmerdine, Gomersal, left estate valued at £11,652 gross. 

Mr. T. Ocpen, of Messrs. E. Keirby & Company, 
engineers, Rochdale, has been made a J.P. for’ the 
borough, 

Mr. L. J. Busu, manager of the business of O'Connor, 
Limited, Wavertree Iron Works, Liverpool, was married 
last week. 

‘Tue value of the personal estate of the late Mr. J. 
Ritchie, engineer, of the firm of Messrs. Carrick & 
titchie, of Edinburgh, is £16,410 15s. 11d. 

Tue late Mr. J. Kirkman, J.P., steam packing manu- 
facturer, of Park Place, 4, Park Road, Chorley, left 
estate valued at £23,068 gross, with net personalty 
£20,770. 

THe gross value of the estate of the late Mr. F. 
Everitt, formerly a member of the firm of Allen Everitt 
& Sons. Smethwick, is £20,315 13s. 11d. and 
£20,247 lle. 9d. net. 

Mr. J-. D, Henperson, a director of David & Wm. 
Henderson & Company, Limited, Glasgow, has resigned, 
to join Messrs. V. H. Coates & Company, engineers, 2, 
Norfolk Street, Strand, W.C. 

Mr. E. Nerrirroip, a director of Guest, Keen & 
Nettlefolds, Limited, has resigned in consequence of 
ill-health. Mr. G. Nettlefold has been appointed 
managing director of the company. 

Tue late Sir Philip Albert Muntz, Bart., deputy- 
chairman and senior managing director of Muntz’s Metal 
Company, Limited, left estate of the gross value of 
£60,836, with net personalty sworn at £1,430. 


Mr. T. D. West has severed his connection with the 
Thomas D. West Foundry Company, of Sharpsville, Pa., 
U.S.A., and Mr. F. Tickner. of the Lackawanna Steel 
Company, has been appointed superintendent. 

Mr. Joun Lyx, who recently retired from the position 
of works manager at the Uskside Engineering Works, 
Newport, has been the recipient of a presentation from 
the directors to mark their appreciation of his services 
over a long period. 

Tue late Mr. Alfred Dodman, of Swaffham, Norfolk, 
and of Dodman & Comranv, Limited, engincers, iron 
and brass founders, and boiler makers, of Highgate 
Works, King’s Lynn, left estate of the gross value of 
£21,883, with net personalty £21,526. 

Lorp CHARLES Beresrorp, who, in November last, 
withdrew from the board of directors of Messrs. J. H. 
Andrews & Company. Toledo Steel Works. Sheffield. 
the steno being deemed necessary owing to the receipt 
of a circular issued by the Admiralty, has now been 
re-appointed to a seat on the board. 

Mr. R. W. Worsperr, nephew of Mr. Wilson 
Worsdell. chief mechanical engineer to the North 
Eastern Railway Company, has been appointed manager 
of the N.E.R. wagon works at Shildon, in place of Mr 
G. T. Glover, who has been transferred as manager of 
the company’s locomotive works at Gateshead. 

Mr. T. E. Watson has been elected chairman of 
Mordey, Carney & Company, Limited. Mr. M. Mordey 
and Mr. J. H. Carney having resigned the position of 
managing directors, have been elected to seats on the 
board. Mr. John Lockhart has been appointed general 
manager of the company’s business. Mr. Lockhart hae 
previously held responsible managerial positions with 
Messrs. Workman, Clarke, and Messrs. Harland and 
Wolff, of Belfast. and was for seven years general 
manager for the Harlan and Hollingsworth Corporation 
in the United States of America, who have a very ex- 
tensive business in shipbuilding and chip-repairing. 





New Companies. 


—-— 


T. E. Smita & Company, Limitev.—Capital £500 in 
£1 shares, to carry on the business of electric and mech- 
anical engineers, etc. 

_ Tuom, Lamont & Company, Limitep.—Capital £30,000 
in £1 shares, to acquire the business of Lamont & Com- 
pany, engineers, of Hawkhead Works, Paisley. 

Renton, Hotpsworta & Company, Limirep.—Capital 
£5,000 in £1 shares, to carry on in Sheffield or else- 
where the business of mechanical and electrical engi- 
neers, etc. 

Cooper & Company (or Hutu), Luoirren.—Capital 
£20,000 in £10 shares, to acquire the business of en- 
gineers, etc., carried on by W. Cooper, in Hull, as 
Cooper & Company. 

Luke anp Fisner, Limitep.—Capital £1,000 in £1 
shares, to carry on the business of iron merchants, iron- 
founders, etc. Registered office:—8. Egypt Street, 
Warrington. , 

THe Castixes Repatr Company, Limitep.—Capital 
£1,000 in £10 shares, to acquire the business carried on 
at Stillhouse Yard, Hunslet, Leeds, as the Castings 
Repair Company. 

J. S. Smrrx, Lrwirep.—Capital £3,500 in £1 shares, 
to take over the business of a brars- and ironfounder, 
etc., carried on bv J. S. Smith, at Parliament Street, 
Nottingham, or elsewhere. 


_ Lake Time Cueck Company, Lrmitep.—Capital £1.000 
in £1 shares, to acquire from F. G. Lake rights relat- 


ing to patent No. 6,286 of 1908 for a machine for the . 


registration of workpeople’s time. 

CaRRICK AND RttcH1e, Livitep.—Capital £20,000 in 
£1 shares, to acquire and take over as a going concern 
the business carried on at the Waverley Engineering 
Works, Edinburgh, by Carrick & Ritchie. 

Davin Bortrerrietp (1909), Limiten.—Capital £5,000 
in £1 shares. to take over the business carried on by 
David Butterfield, Limited, incorporated in 1904, at the 
Central Iron Works, Park Street, Keighley. 

H. §S. Hotpsworrn (Liirep).—Capital £7,000 in 
£1 shares, to take over the business of a brazier, copper 
smith, brass-founder and finisher, carried on by Mr. H. 
S. Holdsworth, at the Victoria Copper Works, King 
Street, Halifax. 

T. Younc & Company, Liwitep.—Capital £1,500 in 
£1 shares, to take over the business of brassworkers, 
stampers, piercers, etc., carried on by T. Young and W. 
|. Harner. at 6, Great Russell Street, Birmingham, as 
Young & Companv. 

Gravorcan CHeEMicAL Company, Limitrep.—Capital 
£2,000 in £10 shares. to adopt an agreement with T. H. 
Jones (trading as T. Herschel Jones & Company). 
Peoistered office: Glamorgan Chemical Works, Briton 
Ferry, Glamorganshire. 

Heaton Founpry Company, Limitep.—Canital £1,500 
in £1 shares, to take over the business of engineers, 
ironfounders, and coppersmiths carried on as the Heaton 
Foundry Company. and to adopt an agreement with 
W. Hendereon and W. Harrison. 

Grarnite Propucts, Limitep.—Capital £15.000 in 
£10 shares (1,000 preference), to take over the business 
of dealers in graphite products. crucibles, lubricants. 
etc., carried on as Knowles & Wollaston, and to adopt 
an agreement with W. H. Knowles and G. W. Wollaston. 


Anprew & Harrison, Limitep.—Capital £1,500 ™ 
£1 shares (750 six per cent. cumulative preferenc>) to 
carry on the business of producers, refiners. storers. sup- 
pliers and distributors of engineering and lubricating 
oils. boiler fluids, etc. Registered office: 36, Dale 
Street, Liverpool. 

Anti-Rust, Luwrrep.—Capital £1,000, in £1 shares, 
to acquire a licence to be granted by the Coslett Anti- 
rust Syndicate, Limited, to adopt an agreement with 














tal 
on 
ge 


er, 
et, 


00 


the | 


in 
yn 
ing 


0 
by 
the 


in 
er 
H. 
ing 

in 


W. 


as 
ital 


y). 


500 
ton 
ith 


in 
ess 
its. 
opt 
on. 


in 


up- 
ing 
ale 


res, 
nti- 
ith 








THE FOUNDRY TRADE JOURNAL. 311 














FOUNDR 














28 LB. 
30 TON. 





























JAMES EVANS & CO, serannia works 
satincusre” ~ BLACKFRIARS, MANCHESTER. 
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W. T. Johns, and to carry on the business in connec- 
tion with the licence. Registered office: 240, Cale- 
donian Road, King’s Crosse, London. 


Carrick & Ritcuiz, Liurrep.—Capital £20,000 in £1 
shares, to acquire the business carried on at the Waver- 
ley Engineering Works, Norton Park, Edinburgh, as 
Carrick & Ritchie, and to carry on the business of 
crane makers, etc. Registered office: Waverley Engi- 
neering Worke, Norton Park, Edinburgh. 


JosepH Green & Nepuew, Limitrep.—Capital £4,000 
in £1 shares, to take over the business of general and 
mechanical engineers carried on by J. G. Hirst at the 
Globe Iron Works, Crown Point Road, Leeds, as Joseph 
Green & Nephew. Registered office: Globe Iron Works, 
3, Sheaf Street, Crown Point Road, Leeds. 


Gosrorta Founpry Company, Limirep.—Capital 
£5,000 in £1 shares (1,000 preference), to acquire the 
business carried on at Dronfield, Derby, as the Gos- 
forth Foundry Company, to adopt an agreement with 
W. Prestwich, and to carry on the business of manu- 
facturers of and dealers in iron, steel, and other metals 
and minerals, etc. 

Metat Jorstrnc Company, Limitep.—Capital £35,000 
in £1 shares (15,000 preferred ordinary and 20,000 de- 
ferred ordinary), to acquire certain’ British patents, 
granted to S. 8. Smith, T. Harden, and Amalgaline, 
Limited, for improvements in the jointing of cables, 
pipes. rods, etc., and to adopt an agreement with W. 
G. W. Barnard. Registered office: 71-2, Strand, W.C. 


G. K. Srornert & Company, Limitep.—Capital 
£20.000 in £10 shares, to adopt an agreement with 
W. J. B. Coombe, and to take over the shipbuilding 
and engineering business referred to in the said agree- 
ment and in supplemental agreement between J. K. 
Stothert and F. E. Marshall (executors of the late G. K. 
Stothert) of the one part, and W. J. B. Coombe of the 
other part (being the business formerly carried on by 
the said G. K. Stothert at Hotwells Road, Bristol, as 
G. K. Stothert & Company). 
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Deaths. 


Tue death is announced of Mr. S. Mellor, Magnesium 


Metal Works, Patricroft, near Manchester, aged 76 
years. 
Mr. W. SHarp, of Wm. Sharp & Sons, Limited, 


engineers, Camelon, Falkirk, died recently, aged fifty 
years. 

Mr. J. S. J. Ratner, of Messrs. E. R. & F. Turner. 
St. Peter’s Iron Works, Norwich, died recently, aged 
90 years. 

Mr. B. Lippert, son of Mr. J. P. Liddell, of the 
Canal Foundry, Newtown, Disley, near Stockport, died 
recently. 

Mr. J. Dawson, of John Dawson, Limited, Lower 
Lane Iron Works, Milnrow, Rochdale, who founded 
the business some years ago, died recently, aged 67 
years. 

Tue death oceurred last month of Mr. E. Easton, the 
third and last surviving son of the late Mr. James 
Easton, founder of the firm of Messrs. Easton & Amos, 
engineers, of Southwark (now Messrs. Easton & Ander- 
son). The deceased was 77 years of age. 


Mr. Wiiiram Carrp, of Messrs. Caird & Company, 
shipbuilders and engineers, Greenock, died at Gourock 
recently, aged 58 years. He was for many years yard 
manager for the firm, but a considerable time ago he 
retired from active business. 


Tue death took place, on April 20, of Mr. 
Robert Hardman (79), founder and head of the firm of 
Messrs. Robert Hardman & Brothers, Rockcliffe Iron 
Foundry, Bacup, which was established in 1858, and last 
year celebrated its jubilee. Mr. Hardman was actively 
associated with the business, and his death came rather 
suddenly. 






















FIRE 
Silica Bricks, 


STEEL MOULDERS’ 


Tuyeres, Stoppers, 
COMPOSITION, SILICA CEMENT. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


CLAY. 


Nozzles, &c. 





J. GRAYSON 


Telegrams: ‘‘LOWOOD, DEEPCAR."’ 


DEEPCAR, nr. 


LOWOOD & Co., Ltd., 


SHEFFIELD. 








Telegrams: “PROCTOR BOWES, NEWCASTLE/TYNE.” 





Write for Prices Immediately. 








The Old English Firm for Superior Quality and Cheapest 


STRAW ROPES 


= PROCTOR BOWES & Co., Newcastle-upon-Tyne. 





Telephones: NAT. 1683 and 4742 CENTRAL. 
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ALUMINO ‘Ww n? WELDING 
THERMIC PROCESS 


Rea.TRADE -_ 
— FOR— 


BROKEN CASTINGS. 














REPAIR SHOP 


NOW OPEN. 


ESTIMATES FOR WORK AND ILLUSTRATED PAMPHLET 
upon application to 


THERMIT LIMITED, 


7, Martin’s Lane, Cannon Street, E.C. 

















9s, FOUNDRY 
he “Upp 


ADMIRALTY DOCKYARDS. 
The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “‘A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 





From MOUNTFORD PHILLIPS & CO., Liantrissant. 
Llantrissant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we have very great pleasure 
in letting you know that it has given every satisfaction, and that our Works Manager and Workmen give it the highest praise, 


Elders Navigation Collieries, Ltd., Cardiff. 
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The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 


METALS. 


PRICES OF METALS. 














—Stock, Europe 
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End Apr., 1909. 
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SCRAP. 

The quotations for scrap, subject to market fluc- 
tuations, are as follows: Heavy wrought (mixed), 
£2 8s. Od.; light wrought, £1 1s.0d.; heavy cast, 
£2 7s. Od.; all per ton f.o.b., London. Copper (clean), 
£52 Os. Od.; brass (clean), £39 Os. Od.; lead (usual 
draft), £12 15s. Od.; tea lead, £11 10s. Od.; zine, 
£17 5s. Od.; all per ton delivered merchant's yard. 






Messrs. G. Swatnston & Company, of Billiter House, 
Billiter Street, E.C., have been appointed London agents 
of H. & C. Grayson, Limited, Liverpool; Palmer’s Ship- 
building and Iron Company, Limited, Jarrow-on-Tyne, 
and the Tredegar Dry Dock and Wharf Company, 
Limited, Newport, Mon. 


DaRLINGTON is rapidly coming to the front as an ex- 
cellent, cheap and convenient centre for manufacturing 
purposes. Last year the total rates were reduced by 
4d. in the £, and a still further reduction of 2d. for the 
ensuing year is now announced, making the total rates 
for all purposes 5s. 2d. in the £. With the exception 
of one or two places where, in the absence of free lib- 
rary or baths, etc., the full municipal burden is not 
borne, Darlington will stand in the fortunate position of 
being the lowest rated amongst the wonicieal boroughs 
of the kingdom. The borough possesses exceptional ad- 
vantages as a centre of manufacture in its excellent rail- 
way facilities, abundance of cheap labour, low rating, 
and electric power on easy terms. We understand that 
the North-Eastern Railway Company have recently pur- 
chased a large amount of land at Darlington which they 
are utilising for the purpose of adding to their already 
extensive engine shops, and that it is their intention to 
remove to Darlington from Gateshead at an early date 
the offices of their chief mechanical engineer (Mr. 
Wilson Woredell). 












SILICA FIRE BRICK CO. 


OUGHTIBRIDGE. 














GROUND GANISTER, 











WET OR DRY. 


Silco Cupola Bricks, 90°/, Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Established 1863. 


JAS. DURRANS & SONS, 
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PHCENIX WORKS, PENISTONE, Shetieta. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUSI & COAL DUS:. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 


Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





a vee 
; These Machines are invaluable for a Foundry, doing a larger amount of work of a ior i 

in a@ much shorter time than can be done by hand, without Scilla labour. oe 

‘Dear Sirs,—We have been using your best Blacking for a large number of years, and always i 

on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. ee eee 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD,” 
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SEND for our CATALOGUE of 


SECOND-HAND MacuHinery, 


IN STOCK FOR IMMEDIATE DELIVERY. 
i 


Encines, Browers, Fans, 
LOAM MILLS, CUPOLAS, 


Boirters, CRANES, 
WEIGHING MACHINES, Etc, 


SUITABLE ror FOUNDRIES. 


“s%a THOS. W. WARD, LTD., 
averon_woexs. SHEFFIELD. 











































Telegrams—‘*‘ FORWARD, SHEFPIBLD.”’ Telephones—189, 1472, 2882 & 2911. 
WHAT IS 
SWIFT METALLIC STOPPING 


THE NEW FOUNDRY CEMENT. 


IT is used for filling up blowholes and sand holes in Cast Iron or Steel Castings. 
IT is supplied in powder form and mixed for use with a little water to a stiff paste. 
IT dries on a casting in 1 hour, and can be filed up bright in from 6 to 12 hours. 
IT is specially useful to all Engineers, Machinists, Foundrymen, etc. 

IT is of British Manufacture. 





A Small Sample sent Post Free on Receipt of your Address, or a trial 1 lb. Tin Post 
Free on receipt of P.O. or Stamps for 1s. 4d. 


THE SILENT MACHINE & ENGINEERING 6CO., 


2, Savile Street, SHEFFIELD. 
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THE BUYERS GUIDE 


Addresses and further information will be found hy reference to the Firn’s 


Abrasive Wheels. 
London Emery Works Co. 


Jackman, J. W., & Co., Ltd. 
Air Compressors. 
Jackman, J. af Ltd. 


os 2% Co., 
Phillips, J. W. b ae 
Thwaites Bros. ot 
Tilghman’sl Patent SandBlas t 
Co., Ltd. 


Air Compressors (Electric- 
ally Driven). 


Jackman, J. W., & Co.. Ltd. 
Tilghman’s sPatent SandBlast 
Co., Ltd. 


Air Compressors (St. am). 
Jackman, J. W., & Co., Ltd. 
Tilghman’s Patent Sand Blast 

Co., Ltd 

Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Tilghman’sPatent Sand Blast 

Co., Ltd. 

Annealing. 

Phillips, J. W. & C. J. 

Ash Crushing and Wash- 

ing Machioes. 


Jackman, J. W., & Co., 
Phillips, J. W.& C.J. 


Ltd. 


Barrels (Tumbling). 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall. H_ P., & Co. 
Phillips, J. W. & C.J 
Sonnenthal, Selig. & Co. 
Ti'ghman’sPatentSan | Blast 

Co., Ltd. 


Barrows. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 


Bellows. 


Alldays & Onions Pneumatic 


Eng. Co., Ltd 


Durrans, Jas.. & Sons. 

Jackman, J. W., & Co., Ltd. 
Biacklead. 

Durrans, J., & Sons. 

Jackman. J. W., & Co., Lid 


Olsen, Wm. 
Walker, I. & I. 


Blowers. 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Buffalo Forge Co., 
Davies, T. & Son. 
Evans, J., & Co. 
Honig & Mock. Ltd. 
Jackman, J. W., & Co., Ltd, 
Lontion Emery Works Co. 
Marshall. H. P., & (o., Ltd. 
Phillips, J. W. & C. J. 
Samuelson & Co., Ltd. 
Sonnenthal, Selig. & Co. 
Thwaites Bros. 7, Ltd. 

Ward. T. W., 


Ltd. 








Buffing and Polishing 
Machines. 


Jacxman, J. W., &;Co., Ltd. 
London Emery Works Co. 
Sonnenthal, Selig, & Co. 


Casting Cleaners. 


Durrans, J., & Sons. 

Jackman, J. W., & Co., Ltd. 

Tilghman’s Patent Sand Blast 
Co., Ltd. 


Cement. 
Dyson, J. & J. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
= J. Grayson, & Co., 

itd. 

Plasti-Kion Co. 
Silent Machine and Eng. Co 


Chaplets and Studs. 
Bush, Henry C. 
Durrans, J., & Sons, 
Evans, J., & Co. 
Hall, Charles. 


Jackman, J. W., & Co., Ltd. 


Motherwell, Wm., & Co. 
Olsen, Wm. 
Wilkinson, T., & Co., Ltd, 


Charcoal. 


Evans, J., & Co 
Jackman, J W & Co., 
Walker, I. & I. 


Charging Platforms. 


Ltd. 


Alldays & On‘ons Pneumatie 


Eng. Co., Ltd. 
Jackman, J. W., 
Thwaites Bros., 


Coal Dust. 


Cumming, Wm., & Co., 
Durrans, J., & Sons. 
Jackman, J. W. »& Co., 
Walker, I. & I. 


Coke (Foundry). 


& Co., 
Ltd. 


Ltd. 


Ltd. 


Elders Navigation Collieries. 


Coke Breakers. 
Evans, J. & Co 


Jackman, J. W. & Co., Ltd. 
Phillip:, J. W., & C 
Core Boxes. 
Evans, J. & Co 
Jackman, J. w. & Co., Lt1. 


Core Compounds. 
Bush, H. C. 


Cumming, Wm. & Co., Lid. 
Durrans, J. & Sons, 

Evans, J. & Co. 

Jackman, J. W. & Co., Ltd. 


Olsen, Wm. 
Wilkinson, 


Core Gums. 


Durrans, J. & Sons. 
Jackman, J. W., & Co., Ltd. 
Walker, I. & IL. 


Core Making Machines. 


Jackman, J. W. & Co., Ltd. 
Jones and Attwood. 
london Emery W — Co 
Marshall, H. P. & 
Phillips, J. W. & C. 5. 


Thos. & Co, 


Ltd. | 





Core Ovens. 


Alldays & Onions Pneumatic | 


Eng. Co., Ltd. 
Evans, J. & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Phillips, C. D. 
Phillips, J. W. & C. J 
Core Ropes. 
Bush, Henry ( 
City of pe Aol Wood Wool 
Co. 
Durrans, J. & Sons. 


Evans, J. & Co. 
Jackman, J. W. , & Co., Ltd. 
Olsen, Wm 
Wilkinson, T. & Co, 
Core Vents. 
Bush, Henry C. 
Evans. J. & Co 
Jackman, J. Ww. 
Olsen, Wm. 
Cranes. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Jackman, J. W., & Co., Ltd. 
Ward, T. W., Ltd. 
Crucible Furnaces. 
Alldays & Onions Pneumatic 


Eng. Co., Ltd, 
Jackman, J. W., & C o., Ltd. 
Oven and 


Simplex Coke 
Engineering Co., Ltd. 
Crucible Furnaces(Lift-out 
Alldays & Onions Pneumatic 
Kng. Co., Ltd. 


Jackman, J. W., & Co., Ltd. 
Phillips, J. W. EC. 


Crucible Furnaces (Tilting ) 
Alldays & Onions Pneumatic 


Eng. Co., 
2  . Ltd. 


, & Co., Ltd. 


Ltd. 
Jackman. J. W. 
Phillips, J. W. 


Crushing sitle, 


Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and 
Engineering Co., Ltd. 


Cuvolas. 
Alldays & Onions Pneumatic 
Eng. Co., Ltda. 
Davies, T. & Son. 
Durrans, J. & Sons. 
Evans, J. & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co. 
Phillips, J. W.& C. J. 
Stewart. W. H., & Son. 
Thwaites Bros-, Ltd. 
Cupola Linings. 


Harris & Pearson. 
Harrison, G. K., Ltd. 
Jackman, J. W., & Co., Lid. 
Emery Grinders. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Emery and Glass Clcth 

and Glass Paper. 
London Emery Works Co. 


| 
| 
} 


| 








Advertisement. 


Emery Wheels. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Jochen, J. W.. & Co., Ltd. 
London Emery Works Co. 


Fans. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Ruffalo Forge Co. 
Jackman, J. W., & Co., Ltd. 
Jenkins, W. J. & Co., Ltd. 
Phillips, J. W. & C. 
Sonnenthal, Selig, & 
Thwaites Bros., Ltd. 


Firebricks. 
Durrans, J. & Sons. 
Dyson, J. & J. 
Harris & Pearson, 
Harrison, George K., Ltd. 
Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowood, J. Grayson, & Co., 


Ltd. 
Pearson, E. J. & J. 
Silica Firebrick Co, 


¢ Sons. 


Foundry Blacking. 
Bush, Henry C. 
Cumming, Wm. & Co., 
Durrans, J. & Sons. 
Evans, J. & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 

Walker, LI. & I. 
Wilkinson, Thos. & Co., Ltd. 


Ltd. 


Foundrv Brushes. 
Rosh, Henry C. 
Durrans, J. & Sons. 
Evans. J. & Co. 
Hall, C. 
Jackman, * W., & Co., Ltd. 
Olsen, Wim 
Phillips, 5. ‘Ww. & C.J. 


Foundry Ladles. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd, 

Tush, Henry C. 
Davies, T . & Son. 
Durrans, J., & ane. 
Evans, J., & ¢ 
Jackman. J. w” * & Co.. L td. 
London Emery Works Co. 
Marshall. H. P, & Co. 
MeNeil, Chas. 
Phillips, J.W.&C. J. 
Thwaites Bros., Ltd. 


Foundry Rattlers or Fctt- 
ling Drume. 
Durrans, J., .& some. 
Kvans, J., 
Jackman. i Ww. & Co., Ltd. 
London Emery ‘Works Co, 
Phillips, J. W. & C. J. 
Simplex Coke Oven Co. and 

Eng. Co., Ltd. 


Foundry Sand. 
Dyson, J. & J. 
Jackman, J. W., & Co., Ltd. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng Co., .¥ 
Hislop, R. & G 
Phillips, J. W.&C. J. 
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Furnaces (Brass). 


AiMaze S Onions Pneumatic 
. Ltd. 


Eng. 


Soaiibaa, “I. W., & Ne Ltd. 


Poillips, J. W. & ¢ 


Furnaces (Melting). 
Alldays & Onions Pneun 
Eng. Co., Ltd. 
Davies, T., & Son 


atic 


Jackman, J. W., "ke Co., Ltd. 
& C.J. 


Philips, J. W. 
Simplex Coke ‘Ovenand 
Co., Ltd 
Ground Gannister, 
Durrans, J., & Sons. 
Dyson, J 
Lowood, J. “Grayson, &C 
Silica Firebrick Co. 
Walker, I. & I. 
Grinding Machines 
Tools. 
Jackman, J. W., & Co., 
London Emery Works 
Sonnenthal, Selig, & Co. 


Hammers (Steam). 


Eng. 


0. 


and 


Ltd. 


Alldays & Onions Pneumatic 


Eng. Co 
Thwaites 


Bros,, Ltd. 
Hay Band Spinning 
Machines. 


Evans, J., & Co. 
Jackman, J. 


Hoists. 
Alldays & Onions Pnew 
Eng. Co., Ltd. 
Jac cman, J. W:, & Co., 
Marshall, H. P., & Co., 
Phillips, 7. W.& C.J. 
Thwaites Bros., Ltd. 


W., & Co., I 


ta. 


natic 


Ltd. 
Ltd. 


Loam and Sand Mills. 


Durrans, J., & Sons. 
Jackman. J. W., & Co., 
Ward, T. W., Ltd. 
Melting Furnaces 


fired). 


Lid. 


(Oil- 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Jackman. J. W., & C o.. 
Phillips, J. W. &C 


Microscopes, 
Swift, James & Son. 


Ltd. 


THE BUYER’S GUIDE. — Continued. 


Mould Driers, 
Jackman, J. W., & Co., Lid. 
Phillips, J. W. &C. I. 

Moulding Machines. 


Bush, Roeay ©. 
Evans, J., & ( 


Pyrometers. 
Phillips, J. W. & C. J. 





ns. 
o& Co., Ltd. 


Coke Oven and 


Publications. Sieves. 
Eagland | & Co., Ltd. Durrans, J. & S 
Griffin, Charles & Co., Ltd. Jackman, J. We 
Simplex 
Eng. Co., 


Smiths’ Hearths. 
se & Onions Pneumatic 


Mareball & Co. H. P., Ltd. 


Jackman, J. Ww, & Co., Ltd. Recording Gauges. 
London Emery W orks Co. Jackman. J. W., & Co., Ltd. | En 
| a eee * P., & _ Phillips, J. W & C. J. 

cGregor Bros., Lt Samuelson & Co., Ltd. 
= ni & . 3 | Riddles. Sonnenthal, Belig, & & Co. 
Simple Coke Oven and Bush, H. C Thwaites Bros., Ltd 

En, , Ltd. Durrans, 5. & Son 
Ww hittaker, Wm., & Sons, Jackman, J. W., re Co., Ltd. | Steel Moulders’ 

Ad. Simplex Coke Oven and | sition. 


Moulding Machines (Hand |, jiyisineerine Co., 


and Power). 
Jackman, J. W., & Co., 

Phillips, 5. W.&C.3. 

Simplex Coke Oven and 
Rng. Co., Ltd 


Ltd. 


td. 
Yilkinson, Thos. ie C o., Ltd. 


Dyson, J. & J. 
Jackman, J. 


W., & Co., Ltd, 


Lowood, J. Grayson, & Co., 


Sand Blast Apparatus. Ltd. 


Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W.& C. J 


Spades. 


| ‘Tilghman’s Patent Sand Durrans, J., & S$ 
Pig Breakers. | Blast Co., Ltd. Jackman, J. W. a Cc 0., Ltd. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. | Sand Driers, a 
Simplex Coke Oven and|  yyans, J. & Co. 
Eng. Co., Ltd. | Jackman. J. W., & Co., Ltd. Durrans, J.. & Son 


Sonnenthal, Selig, & Co. 


Pig-Iron. Si 
Bradley & Sons, T. & I., Ltd. 
Frodair Iron and Steel Co., 

Ltd., The 
Grazebrook, M.& W. E 
Plumbago. 


Bush, Henry C. 
Cumming, Wm. & Co., Ltd. 


London nue Ww _~ Co. 
Phillips, J 


Sand Grinding Mills. 
Jackman, J. W. & Co., Ltd. 


London Emery Works Co. 
Sand Mixers. 


W.&C. 
mplex Coke Sime and | 


Eng. Co., Ltd 


Jackman, J. W. ee CO., Ltd. 


Stoppers and Nozzles. 


Dyson, J. & J. 


vans, J. & Co. 


Straw Ropes. 


Bowes, Proctor, & Co., Ltd. 
Jackman, J. 
Olsen, William. 


W., & Co., Ltd. 


cesses, < J. ry Sons. | Halls Eng. Co. 
vans C Jackman, J. W. & Co., Ltd. Testir g Machi 
Jackman, J. W of Ce., Ltd. London Emery W. orks oe | 8 a 
panden Pmety orks Co Phillips, J. W. & C. J. | Evans, J., & Co. 
a. 7 : Simplex Coke Oven and Jackman, J.W., & Ge. Ltd. 
valker, I. & I, eet Eng. Co., Ltd. arshall, H. P., & Co. 
Wilkinson & Co., Thos., Ltd. Phillips, J. W. &C.J. 
Pneumatic Tools. | Sand Riddling, Separating | 
_— | and Sifting Machines. | Tuyeres(Firebrick). 
Jackman, J. W., & Co., Ltd. Sete 5 heen Dyson, J. & J 
ter Cues Goce & By- Jackman. J. W., & Co., Ltd. Lowood, J. iin son, & Co, 
products Co London Emery Works Co. Ltd. 
‘ ; Marshall, H. P. & Co., Ltd. 
Simplex Coke Oven 


Polishing Sundries. 
London Emery Works Co. } Ss 


and 
Eng. Co.. Ltd. | 
onnenthal, Selig & Co. 


Welding. 
Thermit, Ld. 


Compo- 






















A FRODAIR 


MIXTURE 





is not a ready-made mixture of different irons, nor an alloy, but a 


formula for the mixture of certain brands of pig. 


Such a formula 


may be composed of Frodair brands of pig-iron only, or of one or 
more Frodair brands along with ordinary pig-iron or scrap or both. 
Further details from— 


=a THE FRODAIR IRON & STEEL Co., Ltd., Fenchurch House, London, E.C. 






























WoORKS— | WLittin 





IRONFOUNDERS’ 


Fp yinvele. Mille, | 
ngton Black _— 
Sunnyside Blacking 


FOR 





Write for Quotations to— 


IRONFOUNDERS’ 


‘hill, Glasgow: 
ills, ncete Rela. Eng. 
is, Falkirk, N.B. 





FURNISHERS. 







BLACKING, COAL DUST, ETC. 


Registered " SHALAGO ‘ Brand. 
WILLIAM CUMMING & Co., Lro., 


*P vdencr, Glasge 
TEL ECR AFEIO {: ‘Cumming. Whitueeton. Chester: field,’ 
*‘Cumuo ing, Blacking Mills, \ame.on.” 


ADDRESSBES-- 


















>: 


d. 


itd. 


. Co, 
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FOR SALE AND WANTED.—Continued. 








ANTED, First-class Manufacturer, to manufacture 

and sell our GRAVITY MOULDING MACHINE, 
either on part cash and royalty basis, or for an altogether 
eash consideration.—Apply A. Bucn, Sons & Co., Eliza- 
bethtown, Penna, U.S.A. 





OQULDER seeks engagement as FOREMAN in 

Marine Repairing Shop ; large practical yee 

in all class of Ship Work, Iron and Brass. xcellent 

references. —Box 210, Offices of THe FouNDRY TRADE 
JoURNAL, 165, Strand, London, W.C. 





OREMAN MOULDER and FOUNDRY CHEMIST 
35, seeks engagement. Experienced in Tool, Engine, 
Electrical Jobbing, and Repetition. Well up in Modern 
Cupolas and Air Furnaces. Chemical Analysis a Sse 
Strict disciplinarian. First-class references.—Address Box 
206, Offices of THE FouNnpDry 


TRADE JOURNAL, 165, 
Strand, London, W.C. 


RASS MOULDER, disengaged, abstainer, well up in 
B all classes of Engineering and general work. Six 
years’ reference last place.—Box 212, Offices of THE 
FouUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


FOR SALE AND WANTED. 





ESSRS. C. A. ROBINSON & CO., Anchor Iron 
I Wharf, East Greenwich, S.E , are Cash Buyers of 
every description of Scrap Iron and Steel, Brass, Copper, 
and all Metallic Residues. Telephone, 94 Deptford. 








HE “ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 

Apply HALL’s ENGINEERING Co., Hounds Gate Buildings, 
Nottingham. 


HAINS for every purpose, including Mine and 
Incline Chains, Crane and Sling Chains, Steam 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—MID-BRITISH Co., 
Corngraves Works, Cradley Heath. 





JANTED, Second-hand 25 Ton IRON FOUNDRY 
\ LADLE. Must be in good condition. State 
rice, and where to be seen, to Box 208, Offices of THE 
OUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 





HE CHEMICAL LABORATORIES, 13, High Street, 
Portsmouth (Director, late of Admiralty Laboratory, 
Portsmouth Dockyard), carry out Analyses of Brass, 
Phosphor and Manganese Bronze, and all kinds of Works 
Material. Simple Alloys from 7s. 6d per sample. 


ATTERN MAKING.—AIl kinds of PATTERNS, 

large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 
guaranteed.—LAMBERT Bros., Engineers, Snodland. 





OR SALE, one No. 9 Thwaite’s 1902 pattern Roots’ 
BLOWER, in first-class condition, 23 in. inlet and 
outlet, having taper gun-metal adjustable necks, iron 
revolvers, with massive bed, spare set of gear wheels, total 
weight about 8 tons 5 ewt. 3 qrs.—For further particulars 
and price apply JoHN Foster & Son, Lrp., Black Dike 
Mills, Queensbury, near Bradford. 





LOWING FANS.—One each 25 in. dise by 12 in. 
outlet ; one 40 in. by 18 in., by Gunther; 11 in. by 
53} in., by Sturtevant Co. ; 18in. by 8 in., by R. Loyd & Co. 
200TS’ BLOWERS.—Size H, by Samuelson, 
and No. 2, by Thwaites. 
SAND GRINDER.—4 ft. dia., with outside bearings, by 
Snedley Bros. 
ASH WASHER, for Brass Ashes, Mayer’s patent, 32in. dia. 
RUMBLING BARREL, for Brass Castings. 22 in. dia. 
T. BROOK & CO., 
ENGINEERS, HUDDERSFIELD. 








JAP MES SWIFT & SON: 
yet Manufacturing Opticians. 
7 Gold Medals Awarded for (ptical Excellence. 


NEW FORM OF WORKSHOP 
METALLURGICAL MICROSCOPE 


Specially designed by J, E. Stead, Esq., 
y F.R.S., F.L.C.. F.CS., for 
OUNDRY MEN & ENGINKERS. 










As supplied to Royal Arsenal, 
Woolwich; Vickers, Maxim & Co. ; 
Armstrong, Whitworth & Co. ; Etc. 





Price, fitted with ocular, 
objective, and 


illuminating apparatus, £4 


University Optical Works, 81 Tottenham Court Rd ° 
LONDON. Ww. 

















CHAS. HALL, 


Foundry Requisite 
Maker,- — 
DANTzIC ST., MANCHESTER. 


Steel Wire Brushes. 


Chaplets and Studs a Speciality. 














GRIFFIN’S METALLURGICAL SERIES. ANEW VOLUME 


UST PUBLISHED, with Frontispiece in Colours, and a fine set of Photo-Micrograph 


12s, 6d. net. 
ALLOYS 
AND THEIR INDUSTRIAL APPLICATIONS, Ry Epwarp F. Law, A.R.S.M. 
Coytents.—Introduction.—Properties of Alloys.— 
stitution.— Influence of Temperature on Properties.—Corrosion of Alloye.— Copper 
Alloys, Brass, Special Bronzes.—German Silver and Miscellaneous Copper Alloye.— 
White Metal Alloys.—Anti Friction Alloys.—Alvuminium Alloys.—silver and Gold 
Alloys,—Iron Alloys.—Miscellaneous Alloys (Amwalgams, &c.).— Inpex. 
OTHER VOLUMES OF THIS SERIES. 
INTRODUCTION TO THE STUDY OF METALLURGY. By Sir W. RopeERts- 
AUSTEN. Sixth Edition by F. W. Harporp, A.R.S.M. 
THE METALLURGY OF COLD. By T. KiRKE Roskz, D.Sc., A.R.S.M. 
Fifth Edition. Revised and Enlarged. 2is. 
THE METALLURGY OF LEAD. By H. F. CoLtins, A.R.S.M. Second 
THE METALLURGY OF SUVERY Bo et 
. By H. F. CoLiins, A.R.S.M. Second 
Edition. Revised and Enlarged. 
THE METALLURGY OF STEEL. By F. W. Harporp, A.R.S.M., and 
. W. Hatt, A.M.Inst.C.E. Third Edition. 25s. net. 
THE METALLURGY OF IRON. By THOMAS TURNER, A.R.S.M. Third 
Edition. Revised and Enlarged. 16s. net. 


“ONDON : CHARLES GRIFFIN & CO., LIMITED, EXETER ST, STRAND. 


Methods of Investigation.—Con- 
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MACHINE SPUN WILLIAM OLSEN, 


Importer and Manufacturer of 
of usual standard qualities are as popular 
as ever, and now much reduced in price. PLUMBAGO , & BLACKING 
wWwoonndD CORE ROPES 


of all sizes also always in stock. FOR ALL PURPOSES. 


WILLIAM OLSEN, J 02" Pte, Prsetising,cconemy shout 
4 write for samples ani quotations for carriage 


Cogan Street, HULL. paid deliveries. 


































GEORGE LONGDEN & SON, LTD., 


MANUFACTURERS OF 


GROUND GANNISTER for Lining a!l kinds of Furnaces. 


ALSO SOLE MANUFACTURERS OF 


“Longden’s” Celebrated Steel Moulders’ Composition. 


Specially prepared for Bessemer, Siemens, and Crucible Steel Castings, Cores, &c. 


NEEPSEND, SHEFFIELD. 


































WHITTAKER IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON woRKS, Q[ DHAM,. 
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| Bush, Henry C. 


Cumming, William, & Co., 


| Durrant, Jas 
| Dyson, J. & J. 
| 





NAME. } 


Alldays & Onions, Ltd.... 


T. &I., 


& Sons, Ltd. 
Buffalo Forge Co. a oss 


Ltd. 


& Sons 
, & Sons 


Davies, T 





Elders’ Ni wn C ollieries Ltd, 
Evans, J., & Ce , : 
Frodair Iron & Steel Co., Ltd. 


Grazebrook, M. & W. 


Grifitn, Chas., & Co., Ltd. 
Hall, Charles - 
Harris & Pearson... 
Harrison, G. K., Ltd, 
Hislop, R. & GG... 
Jackman, J. W., & Co, 


King, Bros. 


London Emery Works Co., Ltd. 
Lowood, J, Grayson, & Co., Ltd. 
Marshall, H. P., & Co, ... 
MeGregor Bros., Lt, 


McNeil, Chas. 
Olsen, William 


Phillips, Chas, D. “de 
Phillips, J. W.& C. J. .. 
Plasti-Kion Co., The 
Proctor, Bowes & Co. 


Samuelson & Co., Ltd. .. 

Selig, Sonnenthz ul & Co. 

Silent M: achine & Engine catited Co. 
Silica Firebrick Co. 

Simplex Coke Oven & Eng. Co. 
Stewart, W. H., & Sons.. 
Stonehouse Works Co. 

Swift, James, & Sons 


, Ltd. 





Thermit, Ltd. 
Tilghman’s Patent Sand Blast Co. ,L td. 


Thwaites Bros., Ltd. 
Walker, I. & TI. 
Ward, T. W., Ltd. } 


Whittaker, w. 
Wilkinson, 


, & Sons, ‘Ltd. _ 
Thos., & Co., Ltd. 


DESCRIPTION, 


| Foundry Plant 


Pig-Iron 

Fans and Blowers 
Foundry Specialists 
Blacking Manufacturers 
Cupolas 

Foundry Equipment 
Ground Gannister 


Foundry Coke “ 
Foundry Requisites. : 


Pig-Iron 


Pig-Iron 
Publications 


Foundry Requisites... 
Cupola Linings 
Cupola Linings 

Gas Engineers 
Foundry Requisites... 
Cupola Bricks 


Foundry Requisites 


Ganister, Cupola Blocks, &e. 


Core Machines : 
Moulding Machines... 
Steel Ladles a 


Plumbago and Blacking 


Foundry Core Ovens 
Foundry Requisites... 
[ron Cement ... 
Straw Ropes ... 


Blowers = 
Foundry Separator “e 
Foundry Cement 
Ground Ganister .. 
Moulding Machines... 
Cupolas... 


Wood, Wool, Core Rope 8... 


Microscopes 


| W eldin 
Sand Blast App: sratus 
Foundry Plant oi 


Foundry Blackings 
Cupolas, Loam Mills, &. 
Moulding Machines.. 
Foundry Requisites... 
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ADDRESS. 


Birmingham ... 


Darlaston ams 
Caxton House, London 
The Strand, Derby ee 


Maryhill, Glasgow ... 


West Gorton, Manchester. 
Penistone, nr. Sheffield 
Sheffield "" a 


Cardiff 
Manchester 


5, Fenchurch Street, E.C. 


Dudley 
Exeter Street, ‘Strand, W.C. 


Dantzic Street, Manchester 
Stourbridge a ; 
Stourbridge 

Paisley 


Caxton House, 8.W. 
Stourbridge 


Park, Tottenham 
Deepear, nr. Sheffield 


Leeds a 
Leigh, Lancs. 
Kinning Park, Glasg¢ rOW 


Cogan Street, Hull ... 


Newport, aie 
23, College Hill, 

Caxton House, 8. W 
Newcastle-on-Tyne ... 


Banbury ; 
85, Queen Victoria Street, EAC. 
2, ‘Savile Street, Sheffield.. 
Oughtibridge .. 

Temple Bar House, E.c. 

Leigh, Lancs. “ seal 
King Edward's Rd., Birmingham 
81, Tottenham Court Rd., London 


27, Martin’s Lane, E.C. 
Broadheath, nr. Manchester 
Bradford - ue ove 


Rotherham _... 

Albion W orks, Sheffield 
Oldham 
Middlesbrough 


TELEGRAPHIC ADDRESS, 


Alldays, Birmingham... 


Buffaloes, London 
Bushes, Derby ... 


Prudence, Glasgow 


| Tuyere, Manchester 





| Blacking. 


Durrans, Penistone ... 
Dyson's, Stannington... 


Elder, Maesteg . 
Ladles, Manchester 


Frodair, London 





, Stourbr idge... 
arrison, Lye de 
Gas, Paisley 


Molders, London 


Naxium, London 
Lowood, nr. Sheffield 


Specialty, Leeds whe 
Vulcan, Leigh, Lancs.... 
McNeil, Glasgow 


Machinery, Newport .. 
Colloquial, London 
Proctor Bow es, New- 

castle-on-Tyne a 
Samucioon, Banbury ... 
Selig, London : 
Forward, Sheffield _... 
Silica Co. — 
Aloof, London 


Tailboard, aenguias 
Pri-ms, London., 


Flumen, London 
Tilghmans, Altrincham 
Thwaites, Bradford 


pf | Forward, Sheffield 


Middlesbro’ 











TELEPHONE NO, 





328 Victoria 

Victoria 420. 

Nat. Tel. 143 & 
387. 

P.O. M. 25 

70 Openshaw 

702 Sheffield 


10 
2297 


7 Brierley Hill 
321 Paisley 
30 Victoria 


99 Tottenham 
18 Stocksbridge 


1909 Le eds 
56 
X 155 


18 & P.O. 576 
10122 Central 


Nat.1683 Centr'l 
341 Bank 

189, 1472, &c. 
5097 Holborn 
3069 C1.(3 lines 


14 
325 Bradford 


189, 1472, &e. 
419 




















STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 


ALSO MADE TO ANY DESIGN. 





Linings 


Stocked to Customers’ 


Plans to ensure 


IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 





Telegrams :—‘‘ FIRECLAY, STOURBRIDGE.” 


Telephone :—No. 7 Brierley ‘ill. 


HARRIS & PEARSON, STOURBRIDGE. 








A 
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IMPORTANT T0 IRONFOUNDERS. 


MOULDING— 
— MACHINES 


FOR REPETITION FOUNDRY WORK. 


3 a, | ae — ' 
ia 7 = 
CE a a 
be ——| ae 
Illustration of : 


for 














Makers also of a 


HAND 
RAMMING 
MACHINE 


where a Deep Liit 





is required, Can 
Small Repetiticn ba Operated by 


Work, giving rapid 
UNSKILLED 


and Economical 
LABOUR. 


Production. 








=e ¥ 
eS 





MOST EFFICIENT AND ECONOMICAL IN USE. 


“as ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


SAMUELSON & C° L™ BANBURY, 


ENGLAND. 


SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
































== 
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ACTUAL MAKERS 


OF ALL TYPES OF 


FOUNDRY CUPOLAS, 
LADLES, 


CHARGING PLATFORMS, CRANES, HOISTS, ROOTS’ BLOWERS, 
FOUNDRY RATTLERS, SAND MILLS, CORE STOVE DOORS, Etc. 


STANDARD SIZES IN STOCK OR PROGRESS. 

















a4 oT 


HY 
hs 








T. DAVIES & SON, 


l ON ADMIRALTY LIST. 
TELEGRAMS—" TUYERE, MANCHESTER.” NAT. TELEPHONE—No, 70, OPENSHAW. 
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T. & I. BRADLEY & SONS, LTD., 


Co.ipv Biast PIG IRON 


PIG IRON BRANDS 
Part Mine. Art Mine. 


=> > Warm ano Coin Buast. I XL. @& Avi @& 


To GUARANTEED ANALYSIS, 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 

















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


Il. &@ le WALKER, EFFINGHAM mitts, ROTHERHAM. 








Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 























FOUNDRY EQUIPMENT. 


INCLUDING:- 
Rapid Economic Cupolas, 1 to 20 tons capacity. 


Small Emergency Cupolas. 5 to 15 cwts. capacity. 


Improved Rotary Core Machines, for cores : in. 
to 7 in. diameter. 
**‘Leeds”’’ Dead Length Core Machines (Piston type). 


Testing Machines, for hardness, tensile & transverse tests. 
Gas-Fired Core Stoves (Hislop System). 
Moulding Machines. Magnetic Separators. 
Pneumatic Chippers, Hoists, Riddies, etc. 
Aluminium Flux for Borings and Turnings. 





























PATTERN MAKERS’ LETTERS. FOUNDRY REQUISITES. 


Equipment Supplied to Admiralty. War Office, Indian and Argentine Railways» Sweden, Russia: ete. 


HORACE P. MARSHALL & Co., LEEDS. 
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To ENGINEERS ann IRONFOUNDERS. 


ENGLISH MANUFACTURED 


Woop Woo. CORE ROPES, 


Guaranteed in every respect. 
MACHINERY. WHEELS SHAFTING. PULLEYS, 


For HOME oR Export TRANSIT. 



















Atso Suitaste ror Packine 





Erc., Erc., 








ALL SIZEs, + IN. TO 2 IN. DIAMETER. 


LARGE STOCKS. IMMEDIATE DELIVERY. Send for Samples and Prices. 


ee J) Ak ng H E MM RY Cc. B U Ss H J enon D E R BY. 


















SELIG. SONNENTHAL & 60. 


IMPROVED 


Magnetting Machines tea 


TE 


For Separating Iron and Steel Filings P sTEEL LADLE ‘Ble 
from Brass. =}, 


There Ladies ave manufare 
tured by a patented process, 
each from a single steel plate 
without weld or rivet. They are 
extremely light, being at the 
sxme time the strongest and 
most durable in the market. 
Ladles to contain 56 lb. of metal 
only weigh about 7 lb, each. 
They are made of all capacities 
from 30 ib. to 60 ewt., with or 
withont lips; also mounted or 
unnw ounted, They are also s it- 
able for chemiva! or metallur- 

B gical processes. List of sections 
and prices on application te 


CHAS. McNEIL. 


S: 





Ki 6 

“GPa ponwor 
Gumscow. 

Capacity from 1 to 10 cwts. per hour. TB aetna 


$6, Queen Victoria Street, LONDON, E.C. | 


MADE IN FOUR SIZES. 




















ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





FINE GROUND CEYLON 





CARLTON 
@LACHKINC BLACKINCS 
FOR Our object is to produce uniformity of quality in all our Facings. FOR 


We have now made arrangements for a regular supply of unground Plumbago 
direct from Ceylon to Middlesbrough, and arc making Ome good quality 
Plumbago, for use wet or dry, at low price. Guaranteed absolutely free from admix- 


Cases of any kine. Send for Free Trial Sample and Price. 


THOMAS WILKINSON & 6O0., LTD., windLessrRoucn. 


STOVE WORK 
BATHS, etc 


HEAVY 
ENCINEERING 
CASTINGS 
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WE PUBLISH THE MOST COMPLETE CATALOGUE OF 


MODERN FOUNDRY EQUIPMENT. 


For 27 years our name has been a guarantee of quality. 
WRITE FOR NEW LISTS SINCE PUBLISHED. 


Rockwell Lift-out and Tilting Crucib!e Furnaces. 
‘9 Simplex Melting Furnaces (Oil Fired). 

Sand Mixing Machines. Coke Breakers. 

Small Cupolas. 

Ash Crushing and Washing Machines. 


Bristol Indicating. Switchboard, Portable and Re- 
cording Electric Pyrometers for Blast Furnaces, 
Steel Works, Molten Metal, Hardening, Anneal- 
ing, Testing, ete. 


J. W. & C. J. PHILLIPS, 
Zcon'stett LONDON, E.C. 


Contractors to the War Office, Admiralty, India Office, Crown Agents for the Colonies, British and Foreign Failway Companies. 















ENGINES, BOILERS CHAS. HALL, 





___ MACHINERY en” Scena: 
before definitely deciding to DANTZIC ST., MANCH ESTER. 
Charles D. PHILLIPS, 
Emlyn Works, NEWPORT, MON. Steel Wire Brushes. 


and Emlyn Works, GLOUCESTER. 


—— Established 41 Years. 


TRL: Nat. 18 and P.O. 576, Newport. 
RAMS: “MACHINERY.” 





Chaplets and Studs a Speciality. 


























WooD WOOL CORE ROPES, 


WE ARE 
ACTUAL MANUFACTURERS NOT FACTORS), 
Of all Sizes } to 23. 
BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 


FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


TELEPHONE: No. 3069, “CENTRAL 3-LINES.” Works: “Perry Bar.” TELEGRAMS: “‘TAILBOARD, BIRMINGHAM.” 
TELEPHONE : 237 Easr. 
































ht 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the ‘‘ Bradford” Patent Boiler Feed Pump. 
We are the original makers of “Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


~ CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lro., 


Vulean tronworks, BRADFORD. 


— 
> 








Telegrams— 
‘“THWAITES, BRADFORD.” 


Telephone— 
No. 325 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application, 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 


THE COLONIES, AND FOREIGN GOVERNMENTS. 








THE 
MODERN 
FOUNDRY 
CUPOLA. 


EVANS’S 
‘RAPID.’ 


JAMES EVANS & CO. 


Britannia Works. 


BLACKFRIARS, 
MANCHESTER. 











Telegrams—“LADLES, MANCHESTER.” 
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SEND for our CATALOGUE of 


SECOND-HAND Macuinery, 


iN STOCK FOR IMMEDIATE DELIVERY: 


ENGINES, Birowers, Fans, 
LOAM MILLS, CUPOLAS, 


Boers, CRANES, 
WEIGHING MACHINES, Etc, 


SUITABLE ror FOUNDRIES. 


“eres THOS. W. WARD, LID., 
ALBION WORKS, SHEFFIELD. 





























Telegrams—‘‘ FORWARD, SHEFFIEBLD.”’ Telephones—189, 1472, 2882 & 2911. 
WHAT IS 
Me Vi S @ 
SWIFT METALEIC STOPPING 


THE NEW FOUNDRY GEMENT. 


IT is used for filling up blowholes and sand holes in Cast Iron or Steel Castings. 
IT is supplied in powder form and mixed for use with a little water to a stiff paste. 
IT dries on a casting in 1 hour, and can be filed up bright in from 6 to 12 hours. 
IT is specially useful to all Engineers, Machinists, Foundrymen, etc. 

IT is of British Manufacture. 





A Small Sample sent Post Free on Receipt of your Address, or a trial 1 lb. Tin Post 
Free on receipt of P.O. or Stamps for is. 4d. 


THE SILENT MACHINE & ENCINEERING 6O., 


2, Savile Street, SHEFFIELD. 
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LARGE and SMALL 


LEVER MOULDING MACHINES 


FOP !RON AND BRASS FOUNDERS. 








Stock Sizes to take plates, 
10, 12, 14, 18, 24, 36, 42, and 45 inches. 








The advantages of these Machines over the ordinary methods of 
Moulding are so great that no foundry which has any call for 
repetition work should be without them. The saving in labour alone 
in many cases reaches as much as 75 per cent., and the castings are 
much more accurate, being exact duplicate of each other, and with 
scarcely any fin at the joint. No skilled labour is required, it is 
simply necessary to shovel in the sand and ram it, lower the lever, 
and remove the Moulding Box. There is no rapping of the Pattern 
required, no patching nor sponging, and the time occupied is but a 
fraction of that required in the ordinary manner of moulding, 





For Catalogues and all Particulars write 


M°GREGOR BROS., L?O- ncvworrs, LEIGH, Lanes. 











CAS CLEANING FANS 


For Producer, Blast Furnace and other Gases. 





Undoubtedly the most Successful Fan for the 
Purpose on the Market. 


W. J. JENKINS & CO., 


LTD., 


GAS ENGINEERS, etc., 
RETEORD. 




















